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Fifteen years ago we ran the first 
vehicular patterns for an experimental 
communications idea dubbed “cellular.” 
Since then, we've led cellular antenna 
technology every step of the way — 
from the first design concepts to our 
world famous “ON-GLASS” antennas. 
In fact, we developed the specifications 
and configurations with Bell Laborato- 
ries for all three basic cellular antenna 
designs that exist today. 

We've known from the start that 
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Antenna Specahsts Co 


technology forward a little bit more 
each day. You see the results of our 
work in our constant performance in- 
novations — new parts designs resistant 
to corrosion and noise-generating vibra- 
tions, refined contacts and mountings, 
even our special cable and crimp 
connections. 

That's why cellular professionals 
choose A/S again and again. We've 
already delivered over a million cellular 
antennas — more than all other manu- 
cturers combined —almost as many 
c -are subscribers. 


Now we're looking to the future. 
It’s the only place to find antennas that 
perform better than ours. 


Send for your free copy of 
“THE BOOK” on cellular antennas. 
Helps you choose 
from over 40 A/S 
models — the 
most extensive, 
profitable line in 
the industry. 


the antenna specialists co. 


a member of The Alien Group inc 


® “Stripes of Quality” 


30500 Bruce Industrial Parkway 
Cleveland, OH 44139-3996 

TEL: 216/349-8400 

FAX: 216/349-8683 TLX: 4332133 
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Use digitized terrain 
data to plan a repeater 
site 

Michael Wiebe, P.E., and Larry 
D. Ellis, P-E., SoftWright 
Software calculates path profiles 
and Fresnel zone attenuation to 
give you enormous flexibility in 
evaluating prospective radio 
communications sites and plan- 
ning facilities that deliver the 
desired coverage. 


Universal vehicular 
repeater extends portable 
range 

Wes Sutton, Magnum 
Sophisticated logic and switch- 
ing circuits control back-to- 
back transceivers that form a 
vehicular repeater. 


Getting the most from 
your SINAD meter 


Harold Kinley, CET 
Build an accessory that helps 
you to connect a dummy load to 
the receiver output, to connect 
to balanced loads and to 
measure audio levels. 


Simple calibration for 
deviation measurements 
Paul C. Bunnell 

Use a spectrum analyzer and a 
tone generator to calibrate 
deviation measurement instru- 
ments. 


Expo/East preshow 
overview 

Sept. 7-9, the Orange County 
Convention/Civic Center in 
Orlando, FL, hosts exhibitors 
and conventioneers at a land 
mobile communications trade 
show. 


On the cover: Digitized terrain data speeds 
the evaluation of repeater sites. See Michael 
Wiebe’s and Larry Ellis’ article on page 10. 
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Higher profit margins, reliability you can count on, 
and fast delivery. That’s SSC. 


You win the bid. With a 50% markup. Full-line of signalling products. 
To make it easier for you to maintain higher profit Take your pick. DC and tone remote control units, 
margins, we keep our prices extra competitive. DC to tone converters, ANI encoders and displays, 
We can do it, because signalling is our specialty. CTCSS, single-tone, two-tone sequential, and 
You'll like our reliability. Touch-Tone® units. 
Profits disappear quickly if you have to make several The new desktop or wall-mount remote control 
service calls—at your expense! console pictured above is available in DC or tone, with 
You'll be pleased with the reliability SSC delivers. It’s a full range of features. You can field program it during 
backed up with a five-year limited warranty. installation to ensure system compatibility. 
You get your order when you want it. Fast. Ask for information. It's free. 
A recent survey showed there's a 90+ percent You'll receive a complete package of information on 
chance your order will be shipped within five working signalling products designed to raise your profit 
days of SSC’s receipt of your order margins. Contact Solid-State Communications, 
In any case, we'll give you a firm shipping date and 21060 Corsair Blvd., Hayward, CA 94545. 
well. maket happen. —= EC ~™ One source for all 
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Call now for full information package: 


800-227-1226 wa 800-227-0223 


A battle fought for a New Mexico 
mountaintop has been won by All- 
Comm, an Albuquerque two-way radio 
dealer. All-Comm vice president J.H. 
Ericksen led the company’s defense of 
the high ground. The victory signals a 
better future for everyone who uses 
mobile radio communications relayed 
by repeaters at mountaintop antenna 
sites administered by the National Forest 
Service. (The Forest Service calls them 
“electronic sites.”’) 

The adversaries were traditional— 
land mobile vs. broadcast. 

The battleground, the La Mosca Peak 
Electronic Site in west central New 
Mexico, was established in the 1960s. 
Since then it has served exclusively as 
a land mobile radio and microwave 
antenna site. 

The Forest Service approved the cur- 
rent La Mosca site management plan in 
1988. It reflects efforts to improve 
electronic-site management on all 
federal land. 

Opinions expressed by existing users 
helped mold the plan. Those opinions, 
together with documents showing the in- 
compatibility between high-power and 
low-power users at other sites, led the 
Forest Service to continue limiting the 
site to low-power use. Foreseeing the 
possible approval of adjacent sites, the 
federal agency stipulated minimum 
separations of 1 horizontal mile and 500 
vertical feet between La Mosca and any 
high-power transmitters. 


FM station 
But prior to the plan’s approval. a 
broadcaster, Kapdin Communications, 


asked permission to place a high-power 
FM broadcast transmitter at La Mosca. 
After the plan was approved, the request 
was denied. 

Thus began the appeal process! 

The broadcaster argued that: 

¢ Harmful interference would not 
occur. 

¢ The Forest Service had no evidence 
that it would. 

¢ Making decisions based on in- 
terference matters rests with the FCC, 
not the Forest Service. 

¢ The Forest Service has no right to 
enforce technical requirements at elec- 
tronic sites. 

The two-way radio dealer argued 
that: 

® Co-located, high-power broadcast 
transmitters create broadband, on- 
channel transmitter noise exceeding the 
signal level that weak land mobile 
signals from hand-held transceivers 
typically deliver to repeaters. 

¢ High-power broadcast transmitters 
multiply intermodulation interference 
problems enormously. 

® Massive, tall broadcast towers af- 
fect microwave paths. 

¢ Shorter broadcast towers render no 
vertical separation with land mobile 
antennas and deliver strong RF fields 
that may create a health hazard at 
ground level. 

The appeal record numbers more than 
1,000 pages. It includes a study from a 
Houston-based independent consultant, 
Shaffer & Associates, the Forest Service 
hired to sort the technical issues. The 
study supports All-Comm’s contention. 

The broadcaster carried the appeal to 
two levels, then bowed out. 


The victory’s importance 

Why is All-Comm’s victory impor- 
tant? Ericksen explains: 

“The co-location of broadcast with 
two-way operations has historically led 
to major problems, all of them for the 
two-way user. The broadcaster has lit- 
tle incentive to remedy those problems, 
which may be beyond fixing, anyway. 

“In the case of federal land, allowing 
one broadcaster onto a site opens the 
door for any and all, with the potential 
of reducing the site to uselessness. 
Much time and effort, including articles 


in MRT, have been expended in an at- 
tempt to educate and help the Forest 
Service and the Bureau of Land 
Management in managing mountaintop 
sites in a manner that avoids interference 
problems. 

“The results of those efforts finally 
are showing themselves in the newest 
Forest Service plans and in site manage- 
ment handbooks under preparation by 
both agencies.” (Ericksen provided 
some of the information used in the 
Forest Service handbook.) 

“Our victory in this challenge to the 
new plans has set a precedent that ap- 
plies to the entire western United States. 
Existing two-way radio sites will be pro- 
tected and, in the future, separate high- 
power and low-power sites will be 
established. The separation will benefit 
both the two-way radio and the broad- 
cast communities.” 

We congratulate All-Comm and 
Ericksen on a nearly single-handed vic- 
tory that is sure to have a resounding ef- 
fect on two-way radio communications. 

—Don Bishop 
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NEW TECHNOLOGY FOR TODAY’S RADIOS 


Nobody scrambles better 


When you need voice 
privacy, Transcrypt has 
the system for you. And 


SC-400 Reliable voice privacy 
¢ 4 codes inversion 


SC-440 CVP I medium privacy 


nobody does it better! * 256 codes 
SC-450 CVP II high privacy 
Full Range. From the *4096 codes — 
reliable SC-400 to the amazing SC-460 CVP III very high 
SC-460 computer controlled privacy 


¢ Over 100 billion codes 
¢ ANI, Unit Status 
¢ Radio Emergency, 


system, nothing else even comes 
close. 


Performance, Transcrypt Radio Kill 
customers enjoy voice quality and * Computer Aided 
radio performance unmatched by Dispatch 


any other system. 


Installation. Transcrypt can Each postage-stamp-sized Transcrypt 
fit virtually any radio—mobile CVP™ controller is equipped with a 
portable, or base unit— with ’ powerful Motorola microprocessor. 
simple, easy-to-follow instructions. 
We support over 400 models from 
42 Soma manufacturers and Satisfaction. Transcrypt is 
are adding new ones every day. responsive to customer needs and 

provides fast, efficient service. 


™ 


Crypto Voice Plus™, 
‘i ss Transcrypt’s exclusive CVP, aga, 
PRIVATE” thoughts from provides outstanding features and oe 


Transcrypt customers: capabilities not found in any other Transcrypt modules installed in Motorola, 
“Perfect...on demonstrations the ayarem, RG S80: ON DOPEH OER: 

scramblers sell themselves...real high = 

quality....” (Dealer in Kentucky) 

“Working very well...now every police Transcrypt scrambles to bring you peace of mind. 

officer wants the extra security...a real A Toll-Free call is all it takes, 

nice security addition to our system....” Most orders shipped within 48 hours. 


(Police Department in Kansas) 


“Nothing but good and great things to Toll-F ree (800) 228-0226 


say...they work beautifully...we'd love to 
tell others about them...they're great!” 
{Police Department in Washington 
state) 
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“Excellent field support...Audio quality 
is better than any other scrambler we 
have had experience with. We have no 
complaints.” (Dealer in lowa) 


fra taiar si tnkconalinnl INC 


Telex 466146 » Fax (402) 435-6780 
1620 North 20th Street, Lincoln, NE 68503 


“at first | thought the scramblers were 
not working at all because the audio 
recovery was perfect.” (Motorola user 
in Tennessee) 


Crypto Voice Plus and CVP are trademarks of Transerypt International, Inc. 
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Mobile installation: 

“How to Install a Mobile Radio,” an 
article by Roald Steen in the November 
1988 issue, prompts me to submit some 
alternative opinions about installation 
techniques. 

It is a fact of life that installers 
generally are not technicians, and they 
generally are not as highly paid as 
technicians. There may be schools for 
installers, but I have never heard of one. 
Therefore, when information is pub- 
lished on the subject, it is all the more 
important that it be as good as can be 
had. 

© Antenna placemenit—| take issue 
with the use of a Greenlee punch and 
placing the antennas on the rear deck. 

The Greenlee punch is a two-piece 
die. Using it to cut a hole in the roof 
requires the headliner to be dropped or 
removed for access. 

A better tool for the purpose is a hole 
saw that removes paint, too, for a good 
ground. 
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Although the article states: “...much 
of the signal energy pattern from a roof- 
mounted antenna would be obstructed 
by the light bar, so the deck is a good 
compromise placement,” the deck really 
is an unfavorable position for the anten- 
na compared to the roof, despite in- 
terference from any light bar. 

The amount of pattern distortion 
depends on many factors, such as the 
frequency, the type of antenna used and 
its distance from the light bar. As a rule 
of thumb, a poorly positioned rooftop 
antenna is less directional than a well 
positioned trunk deck antenna, assum- 
ing an identical VSWR. 

¢ Installing coax—The article reads, 
‘*..do not use crimp connectors...” On 
the contrary, my installation specifica- 
tions require coaxial cable to be ter- 
minated by crimp connectors. An in- 
staller must get specific authority from 
the engineering department to use hand- 
fitted coax connectors. 

Installers are not highly skilled. They 
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often are pressed for time. With hand- 
fitted connectors, these combined disad- 
vantages often result in poorly installed 
coax fittings, poor VSWR and other 
problems that may take several service 
calls to correct. Thus, the preferred coax 
termination is a uniform connector at- 
tached faster and better than connectors 
installed by hand, and for less money— 
the crimp connector. 

¢ Low-resistance connections— 
Soldering irons nearly have become ex- 
tinct since really good crimp joints have 
been available. 

® Dressing cable—In the article, in- 
stallers are instructed to make the wir- 
ing tidy with plastic tie wraps, then test 
the installation. But it is better to test 
the installation before tying down all the 
wiring. This way, if a mistake has been 
made, it is not necessary to cut the ties 
to correct the problem. Once the cable 
is dressed, the radio should be retested 
to be sure the dressing process did not 
damage the installation. 
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© Proof of performance—In addition 
to the tests prescribed in the article, the 
unit should be tested on the air. Make 
sure it is modulating properly and that 
it is free of hum or noise with the engine 
running. 

Measure the forward and reflected 
power, and write the readings on the 
work ticket. 

The installer is not expected to 
calculate VSWR. But the installer 
should know by rule of thumb that, if 
there is more than 10% reflected power, 
there could be a problem. 

Articles of the nature of ‘“‘How to In- 
stall a Mobile Radio,” although mun- 
dane, are not printed often enough. 
Perhaps the topic is too complicated to 
cover in as much depth as can be done 
in an article as short as this one was. 


L.E. Lindstrom 

Radio Systems Engineer 

Los Angeles Unified School District 
Los Angeles 


Mr. Steen’s reply: 

We can hope that radio installers 
develop habits and techniques that result 
in successful installations. Articles may 
offer ideas that can be useful, although 
opinions about specific procedures may 
differ. Here are some responses to 
points raised by Mr. Lindstrom: 

* Antenna placement—It is correct 
that part of the headliner has to be 
disassembled to use the Greenlee 
punch. But the headliner ought to be 
partially disassembled for most roof- 
mounted antenna installations, whether 
a hole saw or a Greenlee punch is used. 
Failure to do so may result in a sloppy 
looking installation. 

The best mounting place for the 
antenna is on the roof. The light bar in- 
fluences the antenna emission pattern. 
The influence is greatest for shorter 
antennas, such as 450MHz quarterwave 
whips and 800MHz antennas. 

When several antennas are mounted 
on the roof, each affects the emission 
pattern of the others. Together with the 
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light bar, the proximity of the antennas 
to each other may generate unexpected 
directivity. Nevertheless, the interaction 
is not so serious that it unduly in- 
fluences antenna system efficiency. 

The deck by the luggage compartment 
often is used as an alternative mounting 
site. I do not recommend placing an 
antenna on the deck if it is possible to 
place it on the roof. 

¢ Installing coax—Wf the correct 
ratcheting tools are used, it is possible 
that a crimped connection may turn out 
to be as strong mechanically as a 
soldered connection. A crimped con- 
nection may be completed quicker than 
a soldered one. 

® Low-resistance connections—When 
an experienced technician sees a voltage 
drop caused when a cable passes a great 
deal of current, the tech first should in- 
spect crimp connections on the cable. 
Perhaps the galvanic action caused by 
connectors and conductors made of 
dissimilar metals causes resistance to 
develop in the connection. It may be 
best to avoid using crimp connectors on 
cables carrying a great deal of current, 
such as transmitter power leads. 

© Dressing cable—The performance 
test should come last, following the final 
positioning and dressing of the wires 
and cables. 

In most installations, the performance 
test only confirms that the installer has 
done the job correctly. If a problem is 
found that requires the release of a tied 
cable, it is a simple procedure to cut the 
plastic tie wrap to correct the problem. 
Once the problem has been corrected, 
the installation should be retested to 
verify the corrective action worked. 

© Proof of performance—It is ad- 
visable to have a technician supervise 
or at least advise the installer during the 
installation procedure. 

Perhaps the technician, rather than 
the installer, should test the installation 
and initial the log to confirm the in- 
stallation completion and inspection. 

Entering forward and reflected power 
measurements into the log is fine. Other 
information may be included, such as 
receiver sensitivity and transmitter 
deviation. But many prefer to make a 
simple log entry when the installation 
is finished. 

Roald Steen 
Woodbury, MN 
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;PEN RANGE 


Radio messages are property. But according 

to the law, unprotected 2-way dispatches are 
free meat. Like range cattle, a brand is 
needed to prove ownership. 

Pvt SQUELCH™ scrambles radio messages, 
limiting lawful interception to a user group 
designated by its squelch code. Our 
MX P1083 Privacy Adapter, wired to a 
radio’s CTCSS or DCS encoder/decoder, 

protects your information property. 


Brand Your Calls 
with Pvt SQUELCH™ 


For help rounding up your strays, 
Call Toll Free: 


1-800-638-5577 


MX P1083-12 
Privacy Adapter 


NX: COM, INC. 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 © In North Carolina call: (919) 744-5050 or FAX (919) 744-5054 
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Use digitized terrain data 
to plan a repeater site 


Software that calculates path profiles and Fresnel zone attenuation gives 
radio communication system designers enormous flexibility to evaluate 
prospective sites and plan facilities that deliver the desired coverage. 


By Michael Wiebe, P.E., 
and Larry D. Ellis, PE. 


Once upon a time there was a land 
where all the repeater sites were on 
high, high mountaintops, and they all 
had line-of-sight views to everywhere. 
No customers ever complained, and all 
the engineers lived happily ever after. 

Unfortunately, repeaters are not 
located in such a fantasyland. Instead, 
they are installed in a real world with 
terrain obstructions, shadowing losses 
and path attenuation. 

Zoning and environmental restrictions 
often limit tower heights. Leasing costs 
for the best sites may be prohibitive. 
Rugged terrain may punch unacceptable 
“holes” in the desired coverage area. 

To overcome these obstacles, steps to 
plan a successful installation must begin 
long before applications are filed with 
the FCC and long before the first piece 
of coaxial cable is installed. 


Site selection 

Selecting the right site is critical to 
any installation—especially for 
repeaters. An obstruction between a 
repeater and a mobile unit that causes 
poor reception is perceived as poor 


reception between that unit and all other 


units, including mobiles and base 
stations. 

The degraded reception makes it ap- 
pear as though poor service is being 
delivered to the entire coverage area, a 


Wiebe and Ellis, practicing telecommunications 
engineers for 15 years, developed Terrain Analysis 
Package (TAP) software to model radio propaga- 
tion, They own SoftWright, Aurora, CO. 


Figure 1. Three potential sites intended to cover four target areas, The confusion of 
criss-crossing paths only begins to communicate the amount of work required to ob- 
tain a defensible evaluation of each site. 


situation that is sure 
customer complaints. 

Each site under consideration as a 
potential repeater location may be 
evaluated initially with certain 
questions: 

(1) Will terrain shadowing or grazing 
losses degrade the coverage of any target 
arca? 


to generate 


(2) If two or three possible sites are 
available, which will serve intended 
users the best? 

(3) What is the purchase or Icasing 
cost for the site? 

(4) How tall must the tower be to pro- 
vide the desired coverage from this site? 
How much will the tower cost? 

Answering these questions is a lot of 
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Figure 2. A three-dimensional view plot- 
ted with the use of the digitized terrain 
database supplements an initial examina- 
tion of topographic maps in the site selec- 
work. If several potential sites are under 
consideration, the magnitude of the task 
can be overwhelming. 

Collecting path elevation data, check- 
ing for terrain obstructions, computing 
Fresnel zone clearances and quantify- 
ing path grazing for dozens of radials 
for each site can wear down the most 
persistent engineer. But without 
thorough work, decisions may be based 
on unwarranted conclusions or 
judgments. 

Available locations must be compared 
carefully to determine which site would 
provide adequate coverage for the lowest 
cost. Spotty or inadequate coverage 
results in customer complaints and, 
ultimately, no customers at all. On the 
other hand, an exorbitantly expensive 
facility, overdesigned through a lack of 
thorough terrain and coverage analysis, 
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tion process. The view helps you to 
visualize the general terrain and potential 
repeater sites from different views. 


may doom a new service to economic 
failure before it can pay for itself. 


Site example 

Figure | on page II illustrates a trivial 
example of three potential sites intend- 
ed to cover four target areas. The con- 
fusion of criss-crossing paths only 
begins to communicate the amount of 
work required to obtain a defensible 
evaluation of each site. 

Potential sites must be evaluated 
carefully for comparable coverage. All 
costs must be considered. 

For example, a site with a less expen- 
sive annual lease may require a taller 
tower or a more sophisticated antenna 
design to deliver coverage essentially 
equivalent to that provided by a more 
expensive site. 

The determination of equivalent 


To most people we're 28 
antenna sites in Southern California. 
To our customers, we're all ears. 


WE READ YOU LOUD AND CLEAR. Since 1956, we've been listening to your special needs. And last year 
was no exception. Thanks to your input, we've made some rather impressive improvements to our antenna sites 
and our capabilities. 

At our new Saddle Peak facility in Malibu we've installed a new 7OKW generator, two new 10-ton air condi- 
tioning units, and a grounding system utilizing the latest in advanced-technology. 

Our Magic Mountain site offers a new 1250 sq. ft. addition to the existing building. At Rincon Peak in Ventura 
County, we will provide a new self-supporting tower to accommodate your large microwave dishes. 

At Santiago Peak, our 120-ft. self-supporting tower has been strengthened. And at Red Mountain you'll find a 
new 1250 sq. ft. building with a new 115-ft. self-supporting tower. 

So, you see, by listening to our customers, we keep getting better year afler year. And thanks to our president, 
Jack Reichler, that’s something that will never change. 

That’s why we continue to be the company that's all ears. 


Meridian Communications 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 * (818) 888-7000 
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coverage can be made only after exten- 
sive path and shadowing studies have 
been made for each site. Generally, two 
sites never provide the same coverage, 
even if tall towers are used to reduce 
coverage differences caused by terrain 
variations, Careful study provides an 
objective comparison of various sites to 
reveal the advantages and disadvantages 
of each location. 

Guessing is too risky. 

If dead spots are found after construc- 
tion is complete, reputations and good- 
will may suffer. The “seat-of-the-pants” 
approach—*‘Let’s add 75 feet more to 
the tower, just to be safe” —may deliver 
a system that works, but at a cost that 
may be thousands of dollars more than 
necessary. The goal is to build a system 
that works well and is reasonably 
affordable. 


The digital approach 

A traditional way of evaluating a site 
Figure 3. Because terrain elevations may _ the intervening terrain Is especially rug- involves examining topographical maps 
differ widely, radials for a target area ged, the radials should be much closer of the area to compare site elevations, 
generally should be no more than 5° to 7° _—s together. The diagram above shows five : ‘sit AAG “ 
apart, depending upon the topography. If sample radials. any terrain obstructions and the desired 
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Digital ANI for portables 


Introducing CSC’s ID-33 Encoder for Automatic Number Identification — 
This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and emergency/status 
messages as well as ANI; 


transmits the ID in a mere 
100 milliseconds. Fleet |@S¢| CONTROL SIGNAL CORPORATION 


price $145 (100 aqty.). Call 1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
for brochure. CALL TOLL FREE 1-800-521-2203 
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Figure 4. Compare this profile plot of a path without earth curvature correction, a so- 
called ‘flat-earth’ plot, with the profile plot in Figure 5. 


coverage area. It can be a tedious, eye- 
fatiguing and error-prone task to read 
thousands of elevation figures. 

Digitized terrain databases replace the 
hand-and-eye work with a few minutes 
of computer operation. The monotonous 
calculation of Fresnel zone values and 
clearance ratios and the interpolation of 
curves to determine shadow or grazing 
losses is accomplished in seconds, 
painlessly. 

With software tools, the engineer's 
time and talents can be focused on 
evaluating and interpreting critical data 
instead of spending hour upon hour, 
squinting at minuscule map markings 


and tabulating elevation data. 

Evaluating and comparing many 
potential sites becomes a manageable 
task, whether three radials or 50 radials 
are involved for each site. Numerical 
and graphical analysis of cach path 
enable the engincer to compare sites and 
determine facilities required at each site 
to achieve the desired coverage. 

Even if only one site is being con- 
sidered, an exhaustive study must be 
performed to ensure the optimum design 
combination of tower height, antenna 
design and transmitter power. 

Although dial-up, on-line. pay-per- 
minute services provide certain 


topographic data, high-resolution 
databases are available for personal 
computers to allow each user to have 
and to manipulate the data in-house. 
When database systems are available in- 
house, multiple studies can be per- 
formed as necessary. Optimum site 
selection and facility design can be ac- 
complished without continually wat- 
ching the clock and mentally calculating 
long-distance and connection charges. 


Using the database 

Here is an example of how a digitized 
database may be used advantageously in 
evaluating a site: 

* Select potential sites—If an area in- 
cludes developed communications sites, 


Initial selection of 
potential sites, 
especially in an 

unfamiliar area, often is 
easier with a three- 
dimensional plot. 


they should be considered. But 
undeveloped sites may warrant con- 
sideration too, especially if developed 
sites are heavily congested. 

Use the digitized terrain database to 
supplement an initial examination of 
topographic maps in the site selection 
process. Plot a three-dimensional view 
of the area, as shown in Figure 2 on 
page 12. The three-dimensional view 
helps you to visualize the general ter- 
rain and potential repeater sites from 
different views. 

Initial selection of potential sites, 
especially in an unfamiliar area, often 
is casicr with a three-dimensional plot 
than it would be by trying to visualize 
contours from a topographic map. 

° Define coverage areas—The typical 
goal of “covering the world” from a 
viven site is too general to be useful in 
site evaluations. 

Pick the most critical areas, such as 
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FURR IOn. Ta ee Repeater Controlier/Interconnect 
MODEL B2008 
* * | 
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The 8200 is for all private or shared systems requiring full or half duplex 
radio telephone interconnect. Four separate tone formats are available for 
mobile selective calling. An optional ANI allows programming up to FIFTY 2- 
6 digit access codes with or without toll restrict. Line in use detection 
prevents a mobile from interrupting a call in progress. A built-in repeater 
controller will convert any receiver and transmitter into a carrier or CTCSS 
private system repeater complete with courtesy beep etc. 


USER SELECTABLE MODES: OPTIONS: 

* Full Duplex * 50 User ANI Validation 
» Regular Half Duplex (prog. over the air) 

* Privacy Half Duplex * 1000 Call Two Tone 

* Repeater Controller » 1000 Call 5/6 Tone 


* Dial-Up Remote Base * 38 CallCTCSS 
* Dial Access Paging/Selective Calling « CTCSS Control Board 
« AUX Relay 


MODEL 9800 SIMPLEX/SEMI-DUPLEX 


MicroPatch 


x 


LER qe Connect. Systems IN 


MicroPatch is the only interconnect available that operates either as a 
control station interconnect (Operates through any conventional or trunked 
repeater system.) or as a VOX enhanced sampling interconnect. 
MicroPatch allows use of a base station radio from any telephone, in 
addition to providing ringout and land to mobile selective calling. Mobiles 
can dial out manually or use the built-in 90 number autodialer. MicroPatch 
will even dial a preset phone number when a mobile/portable presses the 
mic button five times. The dial access remote base and five press autodial 
features allow MicroPatch to operate as a complete land/mobile, 
mobile/land dial up remote. 


USER. SELECTABLE MODES: 
* VOX Control Station Patch 

* Sampling Patch (VOX enhanced) 

* Semi Duplex Patch 

« Repeater Controller 

* Dial-up Remote Base 

- Dial Access Paging/Selective Calling 


OPTIONS: 

* 1000 Call Two-Tone 

« 1000 Call 5/6 Tone 
«38 CallCTCSS 

* CTCSS Control Board 
» Electronic Voice Delay 
* AUX Relay 
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THINGS TO LOOK FOR 
IN A PATCH: 


Standard Features: 
(both models) 


* Built-in user programming 
keyboard & display 

« User programmable CW ID 

* 90 number autodialer 

» Last number redial 

* Pulse/regenerated DTMF 
dialing 

* Press Mic button five times to 
dial pre-selected number 

* Toll protection 

** up # down or multi-digit 

* Secret toll override code 

* Hook-flash 

* Dialtone/busy disconnect 

* Ringout on 1-9 ring 

* Ringout DTMF sequence 
(activates horn honkers etc.) 

* Dial-up remote base 

* Land/mobile selective calling 
(DTMF-DTMF std.) 

* Mobile/mobile selective calling 

* Trunking pulser (9800 only) 

* AUX relay control 

* Built-in noise squelch (No COS 
connection required) 

» Rack or desk cabinets available 


AND MUCH MORE 


CONNECT SYSTEMS INC. 
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Ventura, CA 93003 
Phone (805) 642-7184 
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Figure 5. This profile plot includes the 4/3 earth curvature cor- 
rection to illustrate its importance of the correction. Naturally, 
the effect of the earth's curvature becomes more pronounced 


for longer paths. 


a business district, a length of highway 
and specific suburbs. Include areas 
known or suspected to be difficult to 
cover from the site under consideration. 

If other repeaters operate in the com- 
munity, identify areas known to have 
poor reception from their sites. Detailed 
path studies will concentrate on these 
areas. 

*Select radials through the 
community—Select several represen- 
tative radials to use in examining each 
mobile service area. 

Because terrain elevations may differ 
widely, radials for a target area should 
generally be no more than 5° to 7° 
apart, depending upon topography. If 
the intervening terrain is especially 
rugged, the radials should be much 
closer together. Figure 3 on page I 
shows five sample radials. 

Once again, the terrain database helps 
with visualizing target areas and 
isolating areas of particular interest. Use 
the three-dimensional surface represen- 
tation to reveal potential problems im- 
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areas. 


mediately, problems such as interven- 
ing terrain obstructions that may not be 
obvious from an examination of 
topographic map contours. 

© Plot radial profiles—Extract eleva- 
tion values from the digitized databasc. 
Read the extracted data values and com- 
pare the peak values to values on the 
topographic map. 

No database is perfect. so it is ad- 
visable to correct peak elevation values 
in extracted data manually. For critical 
paths, exact map elevations may be 
substituted for the interpolated values 
from the database. This extra precaution 
ensures the best possible accuracy from 
the map data. The “peak correction” 
process absolutely is required when you 
use a database with clevation data 
resolution of 30 seconds because the 
elevation points from the database are 
approximately a half-mile apart. 

Manual correction is less critical with 
a three-second database because eleva- 
tion points are only 200 feet to 300 feet 
apart. 


Figure 6. Taking the profile pilot a step further, the diagram 
shown above includes a line-of-sight path and a Fresnel zone, 
factors to be considered in calculating path losses to target 


Moreover. it is important to correct 
clevation data manually to account for 
other obstructions such as trees and 
man-made structures. 

Plot radial elevations vs. distance, 
correcting for carth curvature. Typical- 
ly. the earth curvature correction is 
based on 4/3 of the earth's radius to 
compensate for atmospheric bending of 
radio waves. 

Elevation values are corrected for 
carth curvature based on the formula: 


Eon = E+(78.5/k) X10"? x D(P—D) 
where 


E.., is the corrected elevation to be 
plotted. 


E is the elevation in meters. 


k is the earth curvature factor (typical- 
ly 4/3). 


D is the distance from the transmit- 
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Aeroglas™ antennas, with CUBE FILTER® uses 
fiberglass radomes and unique waveguide 
enclosed elements, are a technology and 
Decibel exclusive. Aeroglas, patented temperature 
first used for helicopter blades compensation to 


and Olympic vaulters’ poles, is combine 3, 5 or 10 
very lightweight yet amazingly 
snon and durable. 


transmitters with 
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frequency 
separations. 


DB833 and DB834 Sector 


allow installation of up to seven HELIAX® 
cables on a tower in just minutes, saving 
time and installation costs. And they can 
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1% inch LDF6 Foam Dielectric HELIAX 
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= 


2% inch HJ12 HELIAX Coaxial Cable 
is an Andrew exclusive. It gives you 
performance similar to 3” cable with 
lower cost and easier handling. It is 
ideal for 800 MHz applications. 


Andrew Solid Copper Grounding Straps 
and shrink wrap jackets eliminate 
corrosion and conform to rigorous Mil- 
Std 188-124A. Having passed U.S. Air 
Force tests, these assemblies provide 
no-guesswork protection for your cable. 


oe ANDREW 


Ceramic High Q Dielectric 
Resonator Cells™ are used by 
Decibel in cellular combiners 

for 4 to 16 transmitters on the 
same antenna. The cell filters are 
8 times smaller than other cavities 
and are ideal for cellular A/B 


Antennas, for AMPS-style 
cellular telephone sites, use a 
Decibel-developed special 
phasing of three or four 
radiating elements to provide 
ideal gain and bandwidth. 
Wind-loading is reduced greatly. 


For More Information 

Contact Marketing, Decibel 
Products, Inc., P.O. Box 56910, 
Dallas TX 75356-9610. Telephone 


system receiver protection. 


mae, \ 
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Ce 


Superflexible HELIAX Coaxial Cables 
combine a small bending radius, 
rugged service, dependability and easy 
routing even in the tightest places. They 
flex where you need them to fit, and 


(214) 631-0310. Telex 73-0212. 
FAX (214) 631-4706. 


HELIAX is a registered trademark of Andrew Corp. 
CUBE FILTER |s a registered trademark of 
Decibel Products, Inc, 


provide a quality alternative to braided cable. 


Decibel is a Business Unit of 
Aliance Telecommunications Corporation: 


Power Amplifiers now offered by 
Decibel include 12, 45, 90, 100, 
125, 150 and 200 watt static or 
dynamic units, also Avantek, 
Kokusai and Harris static to 
dynamic modifications. 


Expandable Sentry™ 30-1000 MHz  fuueesed ome) fon. Mt 


Remote Site Equipment monitors 
fadio system and environmental 
conditions at sites with up to 64 
transmitters with antennas. 


Andrew Connector Center Pin Packs, in 
handy protective packages, make it easy to 
stock and track spares. 


Factory Authorized Warehouses: Tekcom, Inc., Costa Mesa and Union City CA; Talley Electronics Co., Hayward CA, Santa Fe Springs OA 
and Phoenix AZ; CW Electronics, Denver CO; The Antenna Farm, Overland Park KS; M. Hutton Co., Dallas TX: Cartwright 
Communications Co., Cincinnati OH; ComMar, Inc., Westport MA; Tessco, Inc., Hunt Valley MD, Tampa FL, Schaumburg IL, and Sparks 
NV; Primus Electronics Corp., Joliet IL. 

Intemational: Marketronics, Sunrise FL (for South America), Lenbrook Industries, Ltd., (Canada) St. Leonards, Quebec, Calgary, Alberta 
and Pickering, Ontario, RAC, (italy) Milan; Walmore Electronics, Ltd., (England) London: OmniTronics Enterprises PTE Lid., (Singapore), 
Sistemas Protesionales S.A., (Mexico), Mexico City; R.F Devices Pty., (NSW Australia) Miller. 
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Figure 7. This diagram shows the same radial plotted from a 30-second database and a three-second database. It shows the impor- 
tance of using three-second data for detailed path studies because the apparent unobstructed line-of-sight path indicated by the 
30-second data is erroneous. The obstructions are shown clearly by the higher-resolution three-second data. 


ter site to the point (in kilometers). 


P is the distance from the transmitter 
site to the end of the path (in 
kilometers). 


Figure 4 on page 16 shows a profile 
plot of a path without earth curvature 
correction, a so-called “flat-carth” plot. 

A comparison of Figure 4 with Figure 
5 on page 18, which includes the 4/3 
carth curvature correction, illustrates 
the importance of the correction. 
Naturally, the effect of the carth’s cur- 
vature becomes more pronounced for 
longer paths. 

After the path profile has been plot- 
ted, a straight line-of-sight plot can be 
added. along with a Fresnel zone for the 
specified frequency. 

The Fresnel zone can be envisioned 
as a symmetrical envelope around the 
line-of-sight path. The “envelope” has 
its maximum diameter at the path mid- 
point and shrinks to zero at cach end. 

Because of the spreading energy from 


the transmit antenna, any penetration of 


the space around the line-of-sight path 
defined by approximately 0.6 of the 
Fresnel zone results in signal 
attenuation, 

The Fresnel zone distance is a funec- 
tion of frequency and the distance along 
the path. It is calculated with the 
formula: 


W x D,™x D, 
D, + D; 


where 


W is the wavelength of the operating 
frequency. 


D, is the distance from the transmit- 
ter to the point under consideration. 


D, is the distance from the point to 
the end of the path. Note that D, + D, 
are the total path length. All values of 
wavelength and distance must be ex- 


pressed in the same units, e.g., feet or 
meters. 

For each point on the path, clearance 
between the corrected database elevation 
and the straight-line path is computed. 
If the clearance is less than 0.6 of the 
computed first Fresnel zone, the ratio 
between the actual clearance and the 
Fresnel zone value is used to determine 
the signal attenuation (in decibels) 
resulting from the obstruction. 

The ratio then is used to read a loss 
value from attenuation curves. This 
method is described by Kenneth Bull- 
ington in “Radio Propagation for 
Vehicular Communications,” [EEE 
Transactions on Vehicular Technology, 
Vol. VT-26, No. 4, November 1977. 

Figure 6 on page 18 shows the plot- 
ted path profile with the line-of-sight 
path and Fresnel zone added. 


Database resolution 

Digitized terrain databases are avail- 
able in various resolutions. The 
databases are defined as a grid of 
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¢ Rugged, dependable 
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FAX (519) 669-8912 


Delivery included to most major 
centres in the continental US. 
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ORBACOM INC. 


THE ORBACOM® CALIDA ~ 


Self-contained (no 
Central Package) 
with 16-channel 
capacity. It has a 
multi-format inter- 
nal paging anc 
signalling encoder 
and is fully user-programmeable., 


THE TOM-150 DISTRIBUTED 
MICROPROCESSOR CONSOLE 


This control center is the advanced 
technology answer to your dispatch- 
ing needs for sysiems of varying 
degrees of size and complexity. 


Tower Industrial Complex 
450 South Fellowship Road 
Maple Shade, NJ 08052 
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Figure 8. Paths to the same target area 
from the same site may be ineffective, ade- 
quate or overbuilt depending upon the 
tower height at the site. Path (A) ensures 
consequential obstruction losses. Path (C) 


latitude and longitude, with sample 
points every 30 seconds or three sec- 
onds, depending on the intended 
application. 

For example, Figure 7 on page 20 
shows the same radial plotted from a 
30-second database and a three-second 
database. This illustration shows the im- 
portance of using three-second data for 
detailed path studies because the ap- 
parent unobstructed line-of-sight path 
indicated by the 30-second data is er- 
roncous. The obstructions are shown 
clearly by the higher-resolution 
three-second data. 


provides more clearance than necessary 
and at a substantially increased cost. Path 
(B) offers adequate clearance at a cost 
several thousand dollars less than the 
tallest tower. 


The 30-second database is especially 
useful for data-averaging. Its use for this 
purpose has been approved by the FCC. 
Typical applications include height 
above average terrain calculations. 

More realistic signal level predictions 
that include path losses on particular 
radials, including the Bullington method 
mentioned previously, benefit substan- 
tially from the increased resolution of 
three-second data. 

The Bullington method is used by the 
National Oceanographic and At- 
mospheric Administration for protecting 
the “Quiet Zone” near Boulder, CO. 
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Figure 9. A ‘shadow map’ of computed field strengths, adjusted for terrain attenuation, 
shows lines of equal fleld strength. Areas of unusually low field strength are isolated 
for further investigation. 
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Measured fields correspond quite well 
with the Bullington predictions. 


‘What if...’ 

When the terrain plot is complete, in- 
cluding the Fresnel zone, the computed 
free-space field at the target area can be 
adjusted for calculated path losses. 

Antenna tower height, effective 
radiated power, antenna design and 
other factors can be adjusted to obtain 
the most economical combination to 
produce the required field strength. 

Using the terrain database and soft- 
ware to perform Fresnel] zone and path 
loss calculations, the proposed facility 
elements can be adjusted and the 
resulting coverage can be computed 
many times to determine the optimum 
design. (“What if...”’) 

Figure 8 on page 22 illustrates a path 
as it would be served by towers at three 
heights. 

The shortest tower (path A) ensures 
consequential obstruction losses. 

The tallest tower (path C) provides 
more clearance than necessary and at a 
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substantially increased cost. 

The middle tower (path B) offers ade- 
quate clearance at a cost several thou- 
sand dollars less than the tallest tower. 

Note that Figure 8 shows only the 
line-of-sight paths. The Fresnel zone for 
each path is omitted for simplicity. 

Even if no reasonable tower height 
provides an unobstructed path and com- 
plete Fresnel zone clearance, a similar 


comparative approach can be used to 
determine the necessary tower height to 
achieve the desired received field. 
Because the computed free-space 
field remains virtually unchanged, ad- 
justing the tower height essentially 
changes only the Fresnel zone penetra- 
tion and resulting obstruction attenua- 
tion. The tower height can be adjusted 
and the Fresnel zone and path loss 
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recalculated several times until an ac- 
ceptable configuration is determined. 


Comparing results 

As numerous point-to-point studies 
are performed, the cumulative results 
can be combined to provide an overview 
of the predicted coverage. Using digi- 
tized terrain data and appropriate soft- 
ware automates the process. Quantities 
of information are generated that would 
be impractical to produce by manual 
methods. 

For example, repeated path studies 
can be performed to compute path- 


Computed field 
strengths, adjusted for 
terrain attenuation, can 
be plotted to show lines 
of equal field strength. 


attenuation and ficld-strength values to 
sample points every 0.5km from the site 
to a distance of 40km or 50km on 72 
radials around a site (every 5°). The 
abundance of information then can be 
plotted to provide a clear, graphical 
representation of the predicted coverage 
in all directions from the site. 

Computed field strengths. adjusted 
for terrain attenuation. can be plotted to 
show lines of equal field strength. Such 
a plot. commonly called a “shadow 
map.” is shown in Figure 9 on page 24. 

This type of map resembles a 
topographic elevation map. It consists of 
numerous closed contours. Areas of 
unusually low field strength are isolated 
for further investigation, 


Three-dimensional plot 

The most effective and illustrative 
presentation of the computed field 
strength data is a three-dimensional plot 
showing high and low fields. The enor- 
mous quantity of terrain elevation data 
required for this type of plot demands 
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Figure 10. A three-dimensional plot of 
computed field strength around a site can 
be rotated and viewed from any azimuth 
or elevation, making it easy to note areas 
of reduced coverage—‘holes’ that may 


the use of a digitized database. 

Figure 10 above shows a sample of 
a three-dimensional plot of computed 
field strength around a site. The plot in 
Figure 10 required approximately 7,200 
elevation points for the field strength at- 
tenuation calculations, a number clear- 
ly beyond the scope of data extracted 
manually from maps. 

The three-dimensional plot, which 
can be rotated and viewed from any 
azimuth or elevation, makes it easy to 
note areas of reduced coverage—“holes” 
that may need more study. 

As discussed previously, this study is 

most beneficial when elevation values 
are based on the higher-resolution, 
three-second database. 
The three-dimensional] plot is a useful 
analytical tool for engineers. It is a 
valuable ‘‘visual aid” for use in pre- 
senting a facility proposal to manage- 
ment or investors. 


need more study. This plot is most 
beneficial when elevation values are based 
on the higher-resolution, three-second 
database. 


Trying to explain field-strength values 
to a non-technical audience can be 
frustrating for everyone. A plot similar 
to the one shown in Figure 10 can com- 
municate instantly the differences 
among sites. It can communicate the dif- 
ference between “before and after’’ 
descriptions of proposed facility 
upgrades. 


Beyond guesswork 

Thorough and professional site plan- 
ning and facility design requires more 
than educated guesses and rules-of- 
thumb. Accurate and objective evalua- 
tions require extensive labor and inten- 
sive engineering expertise. 

Digitized terrain databases allow the 
computer to do the labor and the 
engineer to interpret and analyze the 
results, applying skills and experience 
to implement the best solution to a 
problem. A. 
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© Highly reliable! 

This POSITRON system was developed 
together with emergency services 
systems users thus ensuring the 
highest possible level of reliability, 
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Universal vehicular repeater 
extends portable range 


Sophisticated logic and switching circuits control back-to-back transceivers 
that form a vehicular repeater. The repeater extends the range for reliable 
hand-held radio communications. 


By Wes Sutton 


“Out of the vehi- 
cle’ does not neces- 
sarily have to mean 
“out of communica- 
tion” such that mo- 
bile transceivers can 
reach the base station 
but hand-held trans- 
ceivers normally can- 
not. From some 
areas, it may be im- 
possible to reach the 
dispatcher with a 
portable because of 
its low power (usually 
2W to 5W) and rel- 
atively inefficient 
loaded (‘‘rubber 
duck”’) antenna. The 
answer is to use a 
repeater installed in 
the vehicle to re- 
broadcast the hand- 
held transceiver’s 
signal to the dispatcher. 

For a police officer, firefighter, am- 
bulance driver, paramedic or other 
public safety specialist, hand-held radio 
communication may be vital to saving 
lives and protecting property. Hand-held 
transceivers provide instant communica- 
tion in critical situations when a few 
minutes mean the difference between 
life and death. 


‘In-band’ ys. ‘crossband’ 
When vehicular repeaters operate in 


Sutton is the product manager for radiolink systems 
at Magnum, Blaine. WA. 


A vehicular repeater with cover panel removed shows the internal transceiver 
and logic board. Another version connects with an optional, external transceiver. 


the same frequency band as their com- 
panion mobiles (“‘in-band” operation), 
mutual interference, usually in the form 
of receiver desensitization, may limit the 
effective use of this mode. To reduce the 
interference potential, the vehicular 
repeater may be operated on a different 
frequency band than the one used by its 
companion mobile (‘‘cross-band” 
operation). 

Cross-band operation is by far the 
most popular mode of operation because 
of its reliability and ease of installation. 

Several] considerations include the 
following: 

(1) System operators who already 


have a stock of port- 
ables and who want 
to add vehicular re- 
peaters may be forced 
by budget require- 
ments to use an in- 
band system. 

(2) Some vehicular 
repeaters are capable 
of both in-band and 
crossband operation, 
making it possible to 
replace in-band port- 
ables with crossband 
portables as the in- 
band units are 
retired. 

(3) When an en- 
tirely new system is 
being designed, ex- 
clusive use of cross- 
band portables might 
be specified. 

(4) A vehicular 
repeater that is com- 
patible with most 
brands and models of mobile units 
makes it possible to improve portable 
communication for public safety and 
commercial users who currently may 
use or who may add different kinds of 
equipment to their systems. 

Desirable technical characteristics for 
a vehicular repeater include low- 
distortion audio and positive repeat 
switching, whether the switching is con- 
trolled by sub-audible tones or carrier 
sensing. 

A vehicular repeater system includes 
a low-power transceiver. The flexibili- 
ty of choosing the transceiver compo- 
nent to fit specific applications, such 
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Figure 1. One version of a vehicular 
repeater uses a hand-held portable as the 
Internal transcelver. The logic board pro- 
vides switching functions and acts as an 
Interface between the two transceivers. A 
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control cable between the vehicle repeater 
and the existing mobile radio carries 
signals, switching commands and voltages 
including mic hi, ground, PTT, mute, busy, 
enable and receive audio lines. 


as frequency hopping and voice scram- 
bling, is important. 


Functional description 

Figure | at the left shows a block 
diagram of a universal vehicular 
repeater system. 

The logic board connects with the 
repeater's internal portable transceiver 
or an optional external transceiver, and 
with the vehicle's existing mobile radio. 
Signals, switching commands and 
voltages carried between the logic board 
and the transceivers are the same: mic 
hi, ground, push-to-talk (PTT), mute, 
busy, enable and receive audio. Only the 
existing mobile transceiver’s portion of 
the interface is described in the follow- 
ing section. 

The interface plug PI's mute line con- 
nects transmit-receive switching func- 
tions. The mute line connects to the 
mobile’s squelch circuit at a point where 
a voltage changes when carrier or a pro- 
per continuous-tone coded squelch sys- 
tem (CTCSS) signal is received. 

A comparator monitors the mute line 
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Our Power-Packed 
Line-up Awaits 
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Wren you need batteries you need 
them now. 


You need Centurion. 


We've been one of the leading suppliers 
of batteries to the communications in- 
dustry for over 10 years. So our nation- 
wide distribution network is experienced 
in keeping what you need in stock. 


And on those rare occasions when your 
requirements go beyond what your near- 
by distributor has on the shelf, Centurion 
can quickly supply him with what you 
need. Our large standing inventory and 
computer-assisted order processing 
will speed your order on its way — often 
the same day. 


Centurion’s strict quality control as- 
sures you of a dependable product. We 
provide batteries and antennas to a ma- 
jority of the radio equipment manufac- 
turers, so you know we're dependable. 


We offer a complete line of batteries 
and battery packs for virtually every 
communications power requirement, 
from portable radios to cordless tele- 
phones — even customized equipment. 


lor the name of our distributor nearest 
you, or for emergency orders, call toll- 
free 1-800-228-4563. Or FAX us direct, 
toll-free, at 1-800-848-DUCK. 


Visa or Mastercard accepted. 
GSA Contract No. GSO7F 19091. 
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Vehicle repeater components 


O Simplex transceiver 
0 Logic board 
CO Mobile interface cables 


and can be adjusted for analog or for 
digital voltage level thresholds. It is used 
to key the internal transceiver when the 
mobile transceiver’s squelch opens. 
Using the squelch mute line provides 
instant, positive switching of the repeat 
function and prevents words from be- 
ing clipped, as would happen with a 
voice-operated (VOX) circuit. 
Repeated audio is maintained at high 
quality because it is taken from the 
receiver's discriminator circuit prior to 
the de-emphasis and audio muting 
stages. To compensate for different 
discriminator audio levels, a 20dB audio 
pad may be inserted; an operational 
amplifier serves as a buffer and provides 


any necessary gain. 

The audio is fed to a switched 
-capacitor audio bandpass filter with 
cut-off frequencies of 3,400Hz and 
260Hz. A crystal controls the filter's 
clock frequency, which in turn controls 
the capacitor switching to set the band- 
pass. Loss at CTCSS frequencies is in 
excess of ISdB. 

Filtered audio is de-emphasized by a 
resistor-capacitor (RC) circuit accord- 
ing to the Electronic Industries Associa- 
tion (EIA) standard. 

Mobile audio is routed through a 
complementary metal-oxide semicon- 
ductor (CMOS) switch and a buffer 
amplifier to drive the mic hi circuit in 
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the repeater’s internal portable 
transceiver. A jumper is used to insert 
a series resistance to bring the audio 
level within the range of the internal 
transceiver. 

The mobile PTT function is ac- 
complished by a dual in-line package 
(DIP) relay contact closure. A jumper 
selects closure to ground or to 
+13.8Vde. Closure occurs when a signal 
is received by the repeater’s internal 
portable transceiver. 


Monitoring 

The “busy” line is used only with 
mobiles equipped with CTCSS or 
digitally controlled squelch. Voltage 
from the mobile’s busy line is delivered 
to the repeater to indicate the presence 
of a carrier on the mobile receive chan- 
nel. The indication “enables” the chan- 
nel monitor option board. With the 
channel monitor option, when the user 
momentarily keys the hand-held porta- 
ble and the mobile channel is busy, the 
mobile receiver unmutes and the user 
hears ongoing communication on the 
channel. 

The mobile mic hi line feeds repeat 
audio to the mobile transmitter. 

The enable line activates the priority 
option board, which prevents multiple 
vehicular repeaters in the same area and 
on the same frequency from being keyed 
simultaneously. 

Five light-emitting diodes (LEDs) in- 
dicate activity on the enable line, mobile 
mute line, mobile PTT line, internal 
portable transceiver mute line and in- 
ternal portable transceiver PTT lines to 
make it easier to service the repeater 
and to make adjustments. 


Optional functions 

To fit different system requirements 
and to make it more versatile, the 
universal vehicular repeater offers 
acknowledgement, prioritizing, off- 
hook monitoring and receive sampling. 

* Acknowledgement—It is vital for the 
user to know whether the user’s hand- 
held transceiver is within range of the 
vehicular repeater. A tone acknowledge- 
ment option provides a positive indica- 
tion by returning a 120ms burst of kHz 
tone on the vehicular repeater’s frequen- 
cy each time the hand-held’s PTT but- 
ton is released. The tone confirms that 
the hand-held’s transmission activated 
the mobile’s PTT circuit. 
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Universal vehicle repeater characteristics 


( In-band operation 


1 Crossband operation 


C Excellent repeat audio 


Recelve only 


P3OVD, P35VD, P40VD, P4SVD 
P30VDG, P35VDG, P40VDG, P45VDG 
P150VD, P160VD, P170VD 

PISOVDA, P1G0VDA, P170VDA 
P1SOVDG, P160VDG, P170VDG 
P450VD, P460VD 

P450VDA, P460VDA 

P450VDG, P460VDG 

P800VDG, P830V0G, P&60VDG 


Inline (rf switched) 


SP3OVD, SP35VD, SP40VD, SP45VD 
SPIOVDG, SP35VDG, SP40VDG, SP45VDG 
SP150VD, SP160VD, SP170VD 
SP15SOVDA, SP160VDA, SP170VDA 
SP150VDG, SP160VDG, SP170VDG 
SP450VD, SP460VD 

SP450VDA, SP460VDA 

SP450VDG, SP460VDG 


148 
N.F. Gain Comp. 


Device 


Freq. Ranges (MHz) (dB) (dB) (dBm) Type Price 


30-35, 35-40, 40-45, 45-50 <19 15 0 


DGFET § 44,95 


30-35, 35-40, 40-45, 45-50 <0.5 26 +12 GaAsFET $109.95 


150-160, 160-170, 170-180 <15 15 0 
150-160, 160-170, 170-180 <1.1 15 0 


DGFET 
OGFET 


$ 44.95 
$ 56.95 


150-160, 160-170, 170-180 <05 24 +12 GaAsFET $109.95 


450-460, 460-470 <18 15 -—20 Bipolar $ 49.95 
450-460, 460-470 <12 16 -20 Bipolar $ 74.95 
450-460, 460-470 <05 16 +12 GaAsFET $109.95 
800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 


90-35, 35-40, 40-45, 45-50 <14 15 0 


OGFET §$ 7495 


90-35, 35-40, 40-45, 45-50 <0.55 26 +12 GaAsFET $139.95 


150-160, 160-170, 170-180 <16 15 
160-160, 160-170, 170-180 <1.2 15 


OGFET 
OGFET 


$ 74.05 


0 
0 $ 86.05 


150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139,905 


450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
450-460, 460-470 <13 16 -20 Bipolar $104.95 
450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


Every preamplifier is precision aligned on ARR's Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
meter. RX only preamplifiers are for recelve applications only. Inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N Improvement 6-14 GB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 « Burlington, CT 06013 © 203 582-9409 


commercial and special preemplitiers avaliable in the 
1-1000 MHz range. Please include $2 shipping In U.S. 
and Canada. C.0.D. orders add $2. Air mall to foreign 
countries add 10%. Order your ARR AX only or Inline 
preamplitier today and stari hearing like never before! 
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Hand-held transceivers equipped with 
CTCSS may not revert to reception fast 
enough. To overcome the problem, the 
tone length may be increased, Alter- 
natively, the user may switch the hand- 
held to its ‘‘monitor”’ position to over- 
ride the CTCSS decoder. 

© Prioritizing—With a prioritizing op- 
tion installed in the vehicular repeater, 
multiple repeaters may be used to com- 
municate in the same area without in- 
terfering with one another. 

© Off-hook monitoring—Another op- 
tion reconfigures the squelch function 
so that the mobile receiver is unmuted 
when the hand-held transceiver is keyed 
momentarily by its user. The option 
works with radios equipped for CTCSS. 

* Receive sampling—Normally, it is 
impossible to interrupt a conversation 
conducted in full-duplex mode, as 
would be the case during the use of full- 
duplex telephone interconnect. It is im- 
possible to interrupt because the 
vehicular repeater’s receiver mutes 
while transmitting to the user’s hand- 
held radio. 

With receive sampling interrupt, the 
vehicular repeater’s transmitter 
periodically is unkeyed to allow the user 
access to the radio system. 


Additional applications 

The typical use for a vehicular 
repeater is to extend the range of a port- 
able transceiver when it is used near a 
mobile unit. 

The vehicular repeater may be used 
to allow conventional portables to 
operate on a trunking repeater. 

A vehicular repeater can extend the 
range of concealed wireless micro- 
phones (“‘body wires”) used in covert 
activities. 

A vehicular repeater can link a con- 
ventional radio system to a trunking 
repeater. 

It can provide a crossband link bes 
tween two radio systems. Such a link 
could connect services using different 
modes or bands, including single- 
sideband, marine FM and aeronautical 
VHF AM. 

The universal vehicular repeater pro- 
vides public safety agencies and com- 
mercial users with an economical way 
to improve and extend their communica- 
tions with the technical limitations of ex- 
isting radio systems. a. 


THE QUINTRON PHILOSOPHY 


We design for tomorrow 


At Quintron, we're committed to 
maintaining industry leadership by 
developing advanced-design prod- 
ucts to meet tomorrow’s paging 
system requirements. For example, 
compare the features and benefits of 
our new QT-7095 low band and 
QT-8505 high band with other 
VHF transmitters. 

Offering 150 to 350 watts and 350 
to 500 watts respectively, these 
transmitters maintain specifications 


across the entire operating 
temperature, from —30° to +60°C. 
The QT-7095 and QT-8505 accept 
all paging formats and feature full 
simulcast capability without the 
need for additional modems or high 
stability oscillators. Adjustable 
power output allows you to select 
any power level across the operating 
range. Their 100% solid state 
design and 100% continuous duty 
rating mean high reliability, long life 
and low maintenance costs. The 
new, modular design results in a 
smaller, space-saving footprint and 
improved serviceability. 

Quintron’s unique DPFM 
modulator gives absolute flat audio 
response for optimum simulcasting 


performance. The 1200 baud data 
rate allows each transmitter to ac- 
cept new, high-speed paging formats 
without the need for additional 
equipment. At Quintron, we’re 
designing tomorrow’s products to 
put you out in front today. 


QUINTRON and you... 
The partnership for success 


rc Quintron 
CORPORATION 


One Quintron Way PO, Box 3726 
Quincy, Illinois 62305 Phone 217-223-3225 


In Canada: LeBlanc and Royle Teicom, Inc. 
514 Chartwell Road 
Oakville, Ontario L6J 5C5 
(416) 844-4242 


QUINTRON 
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Getting the most 
from your SINAD meter 


Build a ‘‘matchmaker’’ to boost the usefulness of your SINAD meter or 
service monitor. The accessory helps you to connect a dummy load to the 
receiver output, to connect to balanced loads and to measure audio levels. 


By Harold Kinley, 
CET 


Today’s radio com- 
munications techni- 
cians face a tough 
challenge in servicing 


modern, high-tech 
radio gear. Any 
device that can 


simplify test setups 
and reduce servicing 
time is a welcome ad- 
dition to the work- 
bench. This article 
describes a simple 
device to construct as 
a complement to the 
SINAD meter. 


SINAD meters 
SINAD meters, 

such as the Sinadder 

3 and Linear 5, pro- 


meter. 
vide four basic test 
functions: 
(1) an accurate, 1,000Hz tone 
generator. 


(2) a sensitive ac voltmeter with a 
decibel scale. 

(3) a fixed-tuned, 1,000Hz distortion 
analyzer with automatic level-setting. 

(4) an audio amplifier that provides 
aura] monitoring of the input signal. 

Even with these capabilities, the 


Kinely is a certified electronics technician with 
the South Carolina Forestry Commission, Spar- 
tanburg, SC, His book is Standard Radio Com- 
munications Manual: With Instrumental and 
Testing Techniques, Prentice-Hall, 1985, 


Photo 1. The completed matchmaker Is housed in a box about the size of the SINAD 


usefulness of thes instrument is virtu- 
ally untapped. Modifying your SINAD 
meter and using a homemade test 
adapter can increase the instrument's 
versatility and usefulness greatly—and 
save you valuable time. 


For service monitors, too 

Many current service monitors pro- 
vide most of the test functions that the 
SINAD meter does, so the homemade 
test adapter can be used with service 
monitors, The homemade test adapter 
is nicknamed ‘‘matchmaker” for 
the following reasons. 


Some of the 
SINAD meter’s and 
service monitor’s 
shortcomings are: 

(1) They do not 
provide a dummy 
load for connecting to 
the receiver's audio 
output. 

(2) Inputs and out- 
puts are not bal- 
anced, so they cannot 
be connected directly 
to telephone lines. 
(The tone output of 
the Linear 5 is 
balanced.) 

(3) They do not 
provide a convenient 
way to measure the 
audio level that is be- 
ing applied from the 
instrument's output to 
the input of the 
device under test 
(DUT). 

Service manuals 
for some SINAD meters made by 
Helper Instruments describe a simple 
device you can construct to connect be- 
tween the SINAD meter and telephone 
lines. In fact, the idea for this project 
is based on that device. But this project 
goes much further and makes using the 
SINAD meter in a variety of applica- 
tions easier and more convenient than 
ever. 


‘Matchmaker’ 

The matchmaker is small, inexpen- 
sive, easy to build and simple to use, 
Parts are readily available from Radio 


a 
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A Better Way 


One Source With All The Resources. 


Now when you want to buy 2-way, vou only —_ one of the strongest dealer networks in the 


have to look one way. Look to Uniden. industry. 

Because Uniden offers a complete and ver- Another reason to look to Uniden is because 
satile line of components. Everything from hand- —_ we look ahead. 
helds to repeaters, crystal to synthesized, low We're already expanding 2-way systems far 
band to 900 MHz, standard or custom. All fully beyond expectations with voice data transmis- 
integrated by band. sions and multi-region networking. But this is 

Every Uniden unit is engineered to deliver only the beginning, and with our expertise, 
top-of-the-line performance, too. there’s no end in sight. 

Performance that comes from over twenty Choose a better way in 2-way, Uniden 


years of experience. Performance that businesses | Commercial Communications. All the equipment 
and emergency personnel depend on throughout —_you need today. All the technology you’ll need 
the world. And performance that’s backed by tomorrow. 


uniden 


A New Generation of Communications 
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The Choice of Professional 
Golfer Jack Nicklaus. 
¢ 1988, Uniden Corporation of America 


y| 


ale 


40 


STEREO PHONE PLUG 


STEREO PHONE PLUG 


Se 


SHIELDED 


TWO-CONDUCTOR 


CABLE 


Figure 1. Wire the patch cord as shown for connecting the matchmaker to the SINAD 


meter. 


Shack or other electronic parts houses. 
Point-to-point wiring is used through- 
out. Using 12-lug tie strips simplifies 
wiring. 

The modification of the SINAD meter 
is minimal. 

(] Cut the meter's permanently af- 
fixed test lead about | inch from the 
point where it enters the instrument 
through the strain relief and pull the stub 
into the cabinet. 

(7 Remove the strain relief and install 


a 0.25-inch diameter stereo phone jack 
in the entry hole. 

C] Inside the cabinet, connect the test 
lead stub to the stereo jack as follows: 

Red lead to tip. 

Black lead to ring. 

Shield to sleeve. 

The modification of the SINAD meter 
is complete. 


{] Connect the remaining length of 


the test lead to a 0.25-inch stereo plug 
as follows: 


Red to tip. 

Black to ring. 

Shield to sleeve. 

(| Make a short jumper to patch the 
matchmaker into the SINAD meter. The 
jumper is a shielded, two-conductor 
cable such as the cable used for the test 
leads. Install a 0.25-inch stereo phone 
plug on each end of the jumper cable, 
connected as shown in Figure | at the 
left. The shield connects to the plugs, 
sleeve-to-sleeve. The inner conductors 
connect ring to ring and tip to tip. 


How it works 

Figure 2 on page 42 shows a 
schematic diagram of the matchmaker. 

© Position J, ‘‘normal’’—In the “nor- 
mal” position, the matchmaker switch 
connects the SINAD meter directly to 
the test leads. This position allows a 
dummy load to be connected across the 
leads for testing receivers. 

The dummy load connects through 
switch $2. The value of the dummy load 
is selected by switch S4. An external 
(*EXT") position allows the user to 


Features: 

¢ Receives numenc display page 
along wilh a voice message 

¢ Receives numenc display only 
page 

* 3 step volume control 

* Stores two. 20 digit messages 

* Stores up to 4 tone only 
messages 

* Auto-reset 


“DVT” DIGITAL POCSAG 
Display & Voice Pager 


* low battery indicator 


Options: 


GisHi fA 


ae COMMUNICATIONS OF AMERICA INC 


Area indicator 


Vehicular/Desktop amplitier 
charger with voice storage 
Vibrator 

Battery charger for use witn 
nicad battery 
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radios 3 clap aleoamal 
ie, Be eee The result is 
increased productivity’and profitability. 


Kenwood Reliability meansour factory authorized ig always available, 
Just give usa Call. 


Kenwood, our message is clear. 


Refer to your local yellow pages for an authorized Kerwvood dealer 
0 A es ef” or contact us at 

- ; dies KENWOOD USA,, CORPORATION/LAND MOBILE RADIO SALES 
P.O. BOX 22745, LONG BEACH, CA 90801-5745, (213) 6344200 


KENWOOD 
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Ji, J2 — STEREO PANEL-MOUNT JACKS 
RADIO SHACK CAT, #274-312 


J3 — MOTOROLA MIC JACK 
J4 — BNC PANEL-MOUNT JACK 


J5 — BINDING POSTS 
RADIO SHACK CAT, #274-662 


Ti, T2, T3 — AUDIO TRANSFORMER 
RADIO SHACK CAT. #273-1374 
TONE INPUT $1 — 4 POLE 4 POS. ROTARY SWITCH 
NON-SHORTING TYPE 


$2, $3 — SPST MINI TOGGLE SWITCH 
S54 — 1 POLE 4 POS. ROTARY SWITCH 


1, C2, C3, C4 — ELECTROLYTIC CAP 
20, 


Figure 2, Schematic diagram of the matchmaker. 


connect an external load resistor to bind- 
ing posts JS and J6 on the front panel. 

© Position 2, ‘‘line measure’’—In the 
“line measure” position, test leads con- 
nect to the SINAD meter through de 
blocking capacitors Cl and C2 and 
through isolation transformer T3. The 
position allows the SINAD meter to be 
used across balanced telephone lines 
and other balanced circuits. 

A 620 load resistor can be connected 
across the line via switch $3. The dc 
blocking capacitors allow the instrument 
to be used on lines where de keying 
voltages may be present. 

® Position 3, ‘‘line generate’’—In the 


The dc blocking 
capacitors allow the 


instrument to be used 
on lines where dc keying 
voltages may be present. 


F @ 150 V DC 


“Jine generate” position, output from 
the SINAD meter’s tone generator or 
other tone source connects to the match- 
maker's “tone input,” J4, The tone is 
coupled through isolation transformer 
TI and blocking capacitors C3 and C4 
to the test leads. The test leads then can 
be connected directly to a telephone line 
or other DUT for testing. 
Transformer T2 couples the tone 
signal to the SINAD meter input so the 
tone signal level can be read directly on 
the SINAD meter in the ac volts posi- 
tion. This arrangement also is used for 
measuring the modulation sensitivity of 
a transmitter when the level of the 
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Saunt The eindustys Since 1952 


modulating tone feeding the mic input 
must be measured. 

* Position 4, ‘mic test’’—This setup 
is designed specifically for testing 
Motorola pre-amplifier mic cartridges. 

If you have little need to test these 
cartridges, you probably will want to 
omit this part of the project. Omitting 
this part reduces the requirement for SI 
to a four-pole, three-position switch and 
eliminates the need for J3, RS and the 
OV battery. 


Photo 2. The matchmaker and SINAD 
meter work hand-in-hand to reduce setup 
time for many tests. 


In position 4, the mic can be plugged 
into mic jack J3 for testing, or the test 
leads can be hooked directly to the mic 
cartridge. 

Be sure to observe polarity: red lead 
to positive; black lead to negative. 

Use the ac volts position (J00mV) to 
check the cartridge output as the 
SINAD meter’s audio amplifier pro- 
vides aural monitoring of the cartridge 
output. 


Hooking it up 

Photo 2 at the left and Photo 3 at the 
right show how to connect the match- 
maker to the SINAD meter. 

The matchmaker's usefulness is not 
limited to the SINAD meter. It is almost 
as useful with a service monitor, 
especially if the service monitor has ac 
voltmeter and SINAD meter functions. 
The matchmaker helps to overcome 
some of the service monitor's disadvan- 
tages: lack of aural monitoring and lack 
of a decibel scale for audio 
measurments. 

To use the matchmaker with a serv- 


Photo 3. The matchmaker and SINAD 
meter are patched together through stereo 
phone jacks on the rear panels of each in- 
strument, using the patch cord shown in 
Figure 1, 


ice monitor, connect the service 
monitor’s tone output to the match- 
maker’s tone input. Patch the match- 
maker into the service monitor's ac 
voltmeter and/or SINAD meter input, 
or to the vertical input of the scope to 
view the waveform. Some service 
monitors provide access to the SINAD 
meter, ac voltmeter and scope functions 
through a single input connector. 


Digita 


Outstanding features include: one bullon 
control, large LCD screen, automatic display 
illumination, 12 message slots, 120 digit 
memory. six addresses and a host of options 
Available in four frequency bands 


FAX or call TOLL FREE for information 


44 
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Digital pager with POCSAG format 


Field programmable: The ICM Digital pager features field programmable 
EE PROM logic. This important feature permits a qualified technician to 
customize codes and options right in the shop. Armed with a thick tough, 
2.3mm skin. these pagers can survive the bumps and falls that bring 
other pagers back to the shop 


COMMUNICATIONS 


PO Box 263% 
Oklahoma City. OK 73126-0330 


701 W. Sheridan 


Phone (405) 236-3741, Telex 747-147 
Facsimile (405) 235-1904 

Toll Free 1-800 426-9825 

24 Hr Toll Free FAX 1-800 322-9426 


Sunset. 

The 52nd floor. 

“Okay guys, time to go 
home,” he’says: 3 
The Radio: A Regency 
now from RELM.  ~ 


les been a good day on the ~ 
52nd floor. And John’s Regency 
2-way radio helped it all come 
together. John always uses ra 
from Regency Electronics. He 
says he likes the way they work. 

So when John hears that — 
Regency Electronics is changi 
name to RELM, of course he 
interested. Interested in the n 
name. And interested in RELM's 
new commitment to 2-way radio. 
quality, 7, service and ev 


nC) blectroas : i 
RE 


Regency Electronics becomes 
RELM Communications on Septem 5. 1989. 
© 1989 Regency Land Mobile, Inc, 
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A different patch cord is necessary for 
patching between the matchmaker and 
the service monitor. Fashion the patch 
STEREO PLUG cord from a length of RG-58 coaxial 
cable. Install a male BNC connector on 
one end, a 0.25-inch stereo phone plug 
on the other. Figure 3 at the left shows 
the wiring for the patch cord. 


Winding up 
Another advantage of modifying the 
SINAD meter with the stereo jack for 
connecting test leads is that you can 
make another set of test leads with a test 
probe for signal-tracing or checking ac 
voltages. A test probe specifically 
SHIELDED designed for the purpose is much bet- 
TEST PROBE a STEREO PLUG ter to use than the alligator clips affixed 
to the permanent test leads. Figure 4 at 
the left shows how to make a simple test 
probe. 

The time and care you put into this 
ee project should reward you with an in- 
strument that simplifies your test setups, 
maximizes the use of your SINAD 
Figure 4. This test probe is handy to use with the SINAD meter for tracing signals or =‘ meter and serves you well for years to 
distortion, come. A 


Figure 3. A patch cord wired like this can be used to connect the matchmaker to a 
service monitor. 


“Need a Hand 
with CTCSS?” 


Let your radios hum with Midian’s 
new TCS-5 and TCS-5A dipswitch 
or solder bridge programmable 
CTCSS encoder/decoders. Small- 
est available size with flying leads 
Me 05.54 or optional subminiature connector 
146" x079"x018" nus allow these hummers to be easily 

; sail installed in virtually all portable and 
mobile radios. Competitively priced 
at less than $50. 


TCS5, 
88" x 079” x 0.18” 


To Order Call Toll Free: 1-800-MIDIAN’S 


For Service Call (602) 884-7981 
FAX: (602) 884-0422, Telex, 910-952-1173 


MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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This communications test set goes 


from factory to field! 


Pile the battery-operated and light 
weight STABILOCK 4031 into a 
jeep and take it to a mountaintop 
bay station. Its 2 uV RF sensi- 
tivity even allows off-air measure- 
ments! Or take full advantage of 
versatile built-in test routines, 100 
stored panel setups, and integral 
|EEE-488 interface for factory 
servicing and calibration. 


Schlumberger 


Other features include: 
@ Cellular capability 
@ Duplex demodulator 
B@ Off air measurements 
@ Program storage 
@ Hi-resolution zoom graphics 
@ 1000 MHz spectrum analyzer 


Let our 25 years experience in 
radio communication measure- 
ments make your job a little easier. 
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Call today for a demonstration of 
the exciting 4031. 


Schlumberger 
Instruments 


20 North Avenue Burlington, MA 01803 
Telephone: (617) 229-4825 
Toll Free (Outside MA): 1-800-225-5765. 


Simple calibration 
for deviation measurements 


Use a spectrum analyzer and a tone generator to calibrate deviation 
measurement instruments. With this technique, your radio communications 
service monitor can be used to calibrate itself! 


By Paul C. Bunnell 


It is important to make accurate devia- 
tion measurements for FM transmitters. 
Deviation set too low can reduce system 
range and cause an apparent increase in 
noise on the signal. Deviation set too 
high can cause interference and 
distortion. 

Setting deviation “‘just right” can be 
done with a service monitor that in- 
cludes a spectrum analyzer, but only if 
the test instrument itself is accurate. 

The method described below allows 
you to calibrate the service monitor and 
spectrum analyzer accurately. The 
calibration method is based on precise 
mathematical relationships between the 
modulation tone level, tone frequency 
and deviation as determined by Bessel 
functions. 

Table | at the right shows the solu- 
tion to the equation: 


Tone (Hz) 
= Deviation (Hz) / 2.40483 


where the constant, 2.40483, comes 
from the value of the Bessel function at 
the first carrier null. 


Procedure 

For example, set the tone level for a 
deviation of 5kHz. From the table, the 
tone frequency is 2,079.2Hz. 

As you monitor the carrier on the 
spectrum analyzer, slowly increase the 
tone level until the carrier reaches a 
minimum. At this point, the deviation 
is exactly 5kHz. Use this setting to 


Bunnell is an engineering consultant in San Mar- 
cos, CA. 


Setting deviation ‘just 
right’ can be done with 
a service monitor... 


— 


check the calibration of any instruments 
that read deviation, including the serv- 
ice monitor. 

Tone frequency accuracy is not 
critical because a tone-frequency error 
of 10Hz translates into a deviation er- 
ror of about 24Hz. 

Nevertheless, the tone’s waveform 
should be as close to a sine wave as 
possible. Any distortion causes the car- 
rier to null at a different point than the 
equation predicts, 


Table 1—Devlation at the first carrier null, based on solutions to the equation: 


Tone (Hz) = Deviation (Hz) / 2.40483. 


DEVIATION 
(Hz) 


TONE 
(Hz) 


500 
1,000 
1,500 


207.9 
415.8 
623.7 


2,000 
2,500 
3,000 


831.7 
1,039.6 
1,247.5 


4,000 
4,500 
5,000 


1,663.3 
1,871.2 
2,079.2 


5,500 
6,000 
6,500 


2,287.1 
2,495.0 
2,702.9 


7,000 2,910.8 


3,118.7 


DEVIATION 
(Hz) 


TONE 
(Hz) 


8,000 
8,500 
9,000 


3,326.6 
3,534.6 
3,742.5 


9,500 
10,000 
10,500 


3,950.4 
4,158.3 
4,366.2 


11,500 
12,000 
12,500 


13,000 
13,500 
14,000 


14,500 
15,000 
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It starts when you open your mind to 
the possiblities of the most 
magnificent systems radios ever 
designed. The Omni IQ 1000 and IQ 
2000. They're out-of-the-box 
compatible with any VHF or UHF 
system in the world. With imagination, 
they can be used to enhance any 
system. By using the gift, they can 
be used to create a system of radio 
communications beyond any other. 
The gift is interoperability. 

Now you can design a communications 
system in which the operative word 

is power...the power to communicate 
through the remarkable versatility 
provided by software driven radios so 
advanced that they will accommodate 


virtually any option to enhance any 
system. For instance, the Omni lQ 
2000 can operate crossbanded be- 
tween UHF and VHF simultaneously 
across the entirety of each complete 
bandwidth, including during the 
scanning sequence. 

The gift is in the attributes. 

Every conceivable feature can be 
built-in to the products, making them 
compatible with every system's 
requirements. In fact, the Omni lQ 
1000 and IQ 2000 can be used to 
completely redefine what system 
performance should be. 

The gift is in the company. 

Teletec embarked on the most 
advanced RF and software systems 
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project in the history of two-way radio 
four years ago. In that time, we have 
produced a product that has captured 
the attention of some of the most 
sophisticated systems customers on 
Earth. At the same time, we've 
developed a product support group 
that understands your expectations 
..and can fulfill them. 

ime ait is 

If you've ever asked yourself, “What 
if...?”" or ‘How could |...?" in regard 
to a radio system, the answer is here 
~ within the awesome power of the 
IQ 1000 and IQ 2000 frorn Teletec. 


in your mind 


Please call us with your ideas. 
ve'll show you how the gift can 

be the talk of your future. 

The Talk of the Future 


10101 U.S. One North, Raleigh, NC 27604 

1-919-556-7800 

FAX: 919-556-6180 

TELEX: International 3772227 TELETEC 
Domestic 713772227 


=) Copyright 1989, Teletec Corporation 
Patents and Copyrights pending, 
Specification/Features subject to change 
without notice 


Expo/East 


The Orange County Convention/Civic Center in Orlando, FL, hosts the eighth annual 
Expo/East. 


Showcasing their latest equipment, 
more than 100 exhibitors will convene 
in exhibit halls B and C of the Orange 
County Convention/Civic Center in 
Orlando, FL, on Sept. 7-9 for the eighth 
annual Land Mobile Expo/East. 

Industry giants and smaller, product- 
specific manufacturers will display land 
mobile products such as_ radio- 
telephones, interconnect equipment, 
batteries, test equipment, data transmis- 
sion equipment, tone signaling and con- 
trol equipment, paging equipment and 
accessories, antennas, towers and 
cellular equipment. 


A “New Product Introduction 


Event: Land Mobile Expo/East 


Dates: Sept. 7-9 


Center” will feature innovative products 
in a convenient location on the exhibit 
floor. Conventioneers will have an op- 
portunity to vote for the most pro- 
gressive product in the center. 

The keynote luncheon is Thursday, 
Sept. 7, from noon to 2 p.m. 

Sessions will cover leading 
technology, communications equipment 
maintenance, regulations and emerging 
technologies. 

Mobile Radio Technology will be ex- 
hibiting in booth 209. Stop by and pick 
up a copy of the latest issue. Other 
details about the show were incomplete 
at press time. 


Location: Orange County Convention/Civic Center 


City: Orlando, FL 


Number of Exhibitors: 125 to 150 


Projected Attendance: 2,500 


Exhibit Hours: 


Thursday, Sept. 7, 2 to 6 p.m. 


Friday, Sept. 8, 10 a.m. to 5 p.m. 

Saturday, Sept. 9, 8 a.m. to 1 p.m. 
Seminar Schedule: To be announced. 
Registration/Hotel Information: 303-220-0600 


preshow overview 


To help you choose booths to 
visit, check the products and serv- 
ices that interest you and take this 
list to Expo/East. At the show, refer 
to the show guide to find manufac- 
turers exhibiting this equipment. 


Cj Accessories and hardware 

(J Amplifiers and chargers 

(3 Antennas and antenna system 
accessories 

Oj Auxiliary equipment and 
services 

LJ Base station repeaters 

Ci Batteries and 
chargers/analyzers 

CJ Cellular telephones 

XC Channel element installation 

LC Coaxial connectors and 

accessories 

[) Computer aided dispatch 

[) Consulting service 

0) Crystals 

C Data transmission equipment 

OC Equipment shelters 

[ FCC liaison, database service 

and application preparation 

C Financial services 

OC) Management information 

systems 

C Multicoupler and multicoupler 
system products 

C Paging equipment and 
accessories 

C) Radiotelephone and radiotele- 
phone interconnect equipment 

1) SCADA systems 

CO Shielded enclosures 

—] Special radios 

CX Test equipment 

C Tone signaling and control 
equipment 

C) Towers 

(1 Trade associations 

C Trade publications 

C Transceivers 

LC) Voice message/storage 
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What's Wrong With This Picture? 


Model 5100 


Service Monitor 


$8795 


Spectrum Analyzer CT SYSTEMS, INC. 


True Full Duplex/Offset Generator 5245 HORNET AVE. 
Tone and Digital Encoder/Decoder P.O. BOX 470 


Storage and Recall Registers BEECH GROVE, IN 46107-0470 
Built-In Self Diagnostics 800-245-6356 
Full Sized Computer Style Keyboard 317-787-5721 
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Hunt, Andrew, Glenayre buy Alliance; Glenayre to acquire BBL, Quintron 


Alliance Telecommunications is sell- 
ing Decibel Products, Dallas; BBL In- 
dustries, Atlanta; Alliance Frequency 
Management Group, Dallas; and its 
52% interest in Quintron, Quincy. IL. 
Meadows Resources, a subsidiary of 
Public Service Company of New Mex- 
ico, owns 80% of Alliance Telecom. 

© Alliance Acquisition—Decibel 
Products and Alliance Frequency 
Management Group go to a new holding 
company, Alliance Acquisition, formed 
by William O. Hunt. Hunt was chairman 
of Alliance Telecom until October 1988. 
Investors with Hunt in Alliance Acquisi- 
tion include Glenayre Electronics, 
Toronto, and Andrew, Orland Park, IL. 

© Glenayre Electronics—BBL In- 
dustries and Alliance Telecom's 52% 
stake in Quintron go to Glenayre Elec- 
tronics. Glenayre has arranged to buy 
the remaining 48% of Quintron, as well. 

“The acquisition of BBL and Quin- 
tron will significantly enhance 


New owners 


Glenayre Electronics 


© BBL Industries 
O Quintron 


Alliance Acquisition* 


Cj Decibel Products 
0 Alliance Frequency Management 
Group 


*Investors include Glenayre Elec- 
tronics, Andrew Corporation and 
William 0. Hunt. 


Glenayre’s capability to service our 
customers in the global marketplace,” 
said Glenayre president J, John Hurley. 
The transaction is expected to bring ap- 
proximately $50 million worth of annual 
sales to Glenayre and position it as a 
prominent supplier of paging and voice 
mail products in North America. 

Glenayre and BBL both manufacture 
paging terminals. Glenayre also makes 
paging transmitters. 

Decibel Products makes antennas, 
monitoring systems and fiber-optic 
transmitters and receivers, 

Quintron makes transmitters, 
simulcast controls, auxiliary equipment 
and systems for paging and mobile 
radio. 

Alliance Frequency Management 
Group provides spectrum analysis and 
related services. 

Andrew makes coaxial cable, 
microwave antennas, towers and anten- 
na system accessories. 


A NEW LITTLE PIGGY 


There's a new pigtail in town: The all new Larsen® 
KG-825 On-Glass Cellular Antenna. 
It's sleek. Sexy. With a high-tech European look 


easily to the erratic curves of today’s automobile glass. 
Technically speaking, the KG-825 is the most advanced 
antenna we've ever made. We've placed its patented* 
designed for performance as well as appearance — impedance-matching circuitry on the outside of the glass 
distinctively more elegant than its competition. The with the radiating element, creating a low impedance 
KG-825 also sports a small “footprint” which conforms power transfer through the glass. No tuning is required. 


GE presents award 
Communi-Con, Flint, MI, has 
received General Electric Mobile Com- 
munication division’s “Quality #1" 
award for maintaining the standard of 
excellence associated with the GE name. 


NJ Bell, Martin Marietta 
purchase SCE paging systems 


New Jersey Bell has purchased addi- 
tional expansion cabinets and a PX Plus 
concentrator from SCE, Hicksville, NY. 
to increase its trunk capacity for its pag- 
ing system. In the expansion, the con- 
centrator will be networked to the 
PX2000 main system and provide addi- 
tional service. 

Martin Marietta Energy Systems, a 
Department of Energy contractor, also 
bought an SCE PX Plus. The company 
installed the paging and voice messag- 
ing system in its Oakridge, TN, plant. 
The system is expected to activate 5,000 
to 6,000 voice mail boxes within the first 
year. 


Tessco consolidates distribution centers 


Tessco, Hunt Valley, MD, is closing 
its Tampa, FL. and Chicago regional 
distribution centers in a consolidation 
move. The company continues to 
operate its Baltimore and Reno, NV. 
distribution centers as “Super Centers.” 

Warehouse space will be increased in 
the “Super Centers.” and consequent- 
ly, the company will stock more product 
lines. The company’s advanced com- 


puter system will be upgraded with bar 
coding to improve order entry speed and 
inventory control. 

The company’s plan to improve 
customer service includes: 

* increasing the number of customer 
coordinators. 

* increasing the technical adviser 
staff. 


Nokia to provide trunked network in Finland 


Nokia 
Finland will provide local telephone 
companies in Finland with a trunked 
private mobile radio network. The serv- 
ice will commence in the fall with the 
Helsinki Telephone Company. During 
the rest of 1989 and 1990, the network 
will be extended to cover most of the 
cities in Finland. Subscribers are ex- 
pected to exceed 10,000. The network's 


Telecommunications of 


value is expected to exceed $20 million. 

The telephone companies will offer 
the trunked mobile service to businesses 
within their operating areas. Nokia's 
trunked Actionet network offers open 
channel communications, emergency 
and priority calls, group calls and a 
variety of user terminals for speech and 
data communications. 


GOES IO 


A 


Translation? Peak performance right out of the box. 


See the new KG-825 at 


your Larsen dealer today. It's one 


pigtail that has all others wagging behind. 


IN U.S.A.: call toll free |-800-426-1656, (In Wa, 1-800-562-1747); IN CANADA: call toll free 
| 800-663-6734. Larsen® Is a registered trademark of Larsen Electronics, Inc. *Kdlglass™ 


antenna series patent #4,764,773 
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Larsen Antennas 


C.1.A. 


Custom Interface Accessories 


LEADS THE WAY 
TO CELLULAR’S FUTURE PROFITS! 


2 9 


Frankie 


The CIA Agents 


THE ROAMER = 
A wireless pager beeps you 
as you're receiving a Call 


Incredible low price! 


Deborah 


Kathy 


DASH-PAK 
Slip your Panasonic battery 
into this tiny fast charger. 90% 
charge in 1 hour — car on or 
off! Turns off when done. 
Mount under dash or trunk, 
misten 


Our Woodbury Cellular Interface 
is the hot new money maker. 

We package with an Olympus 
microcassette recorder which automatically records both sides of conver- 
sation through voice activated circuitry. The biggest breakthrough in safety 
since HANDS FREE. OUR PRICE IS UNBELIEVABLE! 


Our new KINTEK MOBILIZER transportable kits have 
redefined the term “state of the art” for the cellular industry! 


1s. 


AUDIOVOX FUGITSU MOTOROLA 
e Regulated, supervised fast charging — car on or off 
e A.C. supply so powerful you can talk while on A.C. 
e HANDS FREE built-in on some models 

e Low voltage cutoff — prevents deep discharge 

® Surge suppression — Protects from spikes 

® Bicolor L.E.D. for instant charge status 

e 2-year warranty parts and labor 

e Car kits also available 


INTELLICHARGER — AC. to D.C. quick charging, 
automatic shutoff, bicolor L-E.D. status indicator, small 
and lightweight, 3-stage regulated, fully supervised. 


* * * UNDER $35.00 « + * 


THE HOT TIP 


The new C.E.S. high performance 3dB glass mount 
has quietly been making a lot of money for dealers 
while providing a trouble-free quality reception for the 
customer. Testing is believing and we make it very 
attractive for you to do so — CALL FOR DETAILS. 


C.I.A. (213) 623-4242 © FAX: (213) 822-2220 £ 
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News 


All City picks BBL 
for voice processing trial 

All City Communication, Milwaukee, 
WI, has picked BBL Industries, Atlan- 
ta, for a voice messaging trial. All City 
is conducting the trial for Wisconsin 
Bell. All City offers three services to 
end-users in the trial: Message 
Manager, Message Manager-Alert and 
Voice Messenger. In the first 22 weeks 
of the test, 700 customers signed up for 
the service. 

Another MVP system is being in- 
stalled by Southwestern Mobile Systems 
in Oklahoma City. 


Celwave names award winners 


Celwave, Marlboro, NJ, has estab- 
lished a “Million $ Club” for represen- 
tatives selling $1 million worth of its 
equipment. Two charter members were 
presented awards at the International 
Mobile Communications Expo in Las 
Vegas, NV: RIB & Associates, Denton, 
TX, and Communications Marketing 
Southwest, Marietta, GA. 

At the show, the company presented 
Rodney Franklin of Cellstar an award 
for purchasing No. 500,001 Glass Ad- 
vantage glass-mount antenna. 


TPL Communications 
presents rep awards 

TPL Communications, Los Angeles, 
presented Arva Hudson, Bellevue, WA, 
its sales representative of the year 
award, Webster Associates, Rochester, 
MI, was honored as the top manufac- 
turers representative and was presented 
the Sterling Award. 


Daniels wins awards 

Daniels Electronics, Victoria, British 
Columbia, has received two awards for 
developing its MT 2 series solar- 
powered mountaintop repeater. 

The Government of British Columbia, 
in liaison with the Electronic Manufac- 
turers Association of British Columbia, 
gave Daniels its “Award of Excellence 
for Innovation in Electronics.” 

The Applied Science Technologists 
and Technicians of British Columbia 
gave the company its “Advanced 
Technology Award.” 


BIES | 


SIMPLEX PATCH 
AVAILABLE 


VCS-2100 
VOX CONTROLLED 
SAMPLING INTERCONNECT 


The Interconnect Specialists Inc. (ISI), VCS-2100, uses 
a combination of VOX contro! from telephone line 
audio, and sampling of receiver noise, to achieve the 
optimum control method for a simplex interconnect. 
No sampling interruptions occur during normal con- 
versation. Turn-a-round beeps make operation very 
smooth and easy. 


The VCS-2100 features the ISI exclusive, Automatic 
Setup. This feature eliminates the trial and error 
method of sample window setup. Our Quick Start 
Set-up procedure gets the VCS-2100 up and running, 
without complicated programming. The VCS-2100 is 
superior to any other interconnect in its price range. 
It is a plug-in replacement for the popular 510SA Smart 
Patch. 


FEATURES: 

* AUTOMATIC SET-UP 
Automatically sets the sample window for your 
transceiver. No more trial and error. 

* TURN-A-ROUND BEEPS 
Sends beep to telephone line, and to mobile indi- 
cating it's their turn to talk. 

* USER PROGRAMMABLE CW ID 
CW ID can be programmed using DTMF. ID can be 
programmed to be sent at the beginning, the end, 
both, or not at all. 

* AUTOMATIC BUSY DISCONNECT 
Automatically disconnects if the telephone number 
dialed is busy. 

* HOOK-FLASH 
Used to make a second call without disconnecting 
and re-connecting. Also can be used for phone com- 
pany services which use Hook-flash. 


mar INTERCONNECT 
(ag SPECIALISTS INC. 


* CALL WAITING 
lf a mobile call is attempted and the line is in use, 
a beep is sent to the phone line indicating that the 
mobile wants to make a call. Then when the line 
becomes available, a ring-out is transmitted to the 
mobile. 

* RING-OUT (REVERSE PATCH) 
Can be programmed to ring-out one time, on each 
ring, or not at all, when the line rings. 

* SINGLE OR MULTI DIGIT CODES 
Connect or disconnect codes can be single * and 
#, or * and # plus two digits. 

* CALL LIMIT TIMER 
Can be set for 3, 4, or 5 minutes, or disabled. Can 
be programmed to reset with *. 

* MOBILE ACTIVITY TIMER 
Causes disconnect if mobile drives out of range. 
Can be set to 30, 45, 60, or 90 seconds. 

* TOLL RESTRICT 
The first digit dialed cannot be a ‘'1"' or a “0”. 
Rearms after dialing is complete. 

* PHONE LINE IN USE INHIBIT 
Prevents interrupting a call when the patch shares 
the telephone line with a telephone. 

* TOLL RESTRICT DEFEAT CODE 
A special programmable code allows toll calls. Also 
allows access to line, even if line is in use. 

* TONE OR PULSE DIALING 
Switch programmable for Tone or Pulse dialing. 
Pulse dialing can be used on a tone line. 

* HALF DUPLEX MODE 
The VCS-2100 can be used as a repeater intercon- 
nect in this mode. 


AFX-3100 AUTOMATIC FX LINE @ELECTOR 


TERE OE CT SPTCULA 


AFX-3100 
AUTOMATIC FX TELEPHONE 
LINE SELECTOR 


The AFX-3100 automatically routes mobile telephone 
calls to one of four trunk lines, as determined by the 
first three digits (exchange code) of the telephone 
number dialed. One local line and three FX lines can 
be accommodated. Up to 640 exchanges can be 
assigned to any of the three FX lines. A built-in 
keyboard is provided for programming of FX exchange 
numbers. Local line exchanges need not be 
programmed. 


* HANDLES BOTH INCOMING 
AND OUTGOING CALLS 
* COMPLETELY TRANSPARENT 
TO THE MOBILE USER 
* NON-VOLATILE MEMORY 
REQUIRES NO BATTERY BACK-UP 
* RS 232 SERIAL PORT FOR 
PROGRAM VERIFICATION 


1215 N. CR 427, Suite 105 * Longwood, FL 32750 
PHONE 407-332-0533 « TOLL FREE 800-633-3750 
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CSERVICE® 


Service Shop 
Computer Software 
A computer software 
package that is written 
specifically for the service 
& repair industry 


* Invoicing—T&M Contract/ 
Rentals 

¢ Customer Files 

* Technician Efficiency 

* Work Ticket Log/Tracking 

* Accounts Receivable—Monthly 
Statements 

* Inventory—Shop/Service Vans 

* Maintenance History 

¢ Interface to Peachtree Account- 
ing System 

® Unique On-Line Support From 
Our Technical Department 

All programs are fully interfaced. 

Multiple companies, multiple 

shop locations. Available for IBM 

& compatibles. Demonstration 

program available for evaluation. 


America West 
C&E, Inc. 


311 Washburn Drive 
Rock Springs, WY 82901 
307-382-5663 
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News 


Antenna Specialists, Telular 
sign marketing agreement 

Antenna Specialists, Cleveland, and 
Telular, Wilmette, IL, have established 
a licensing agreement that allows both 
companies to sell fixed cellular 
telephone products. Earlier, both com- 
panies dropped patent infringement suits 
against one another. The lawsuits had to 
do with each company’s fixed cellular 
telephone products. 


Motorola, Northern Telecom 
furnish Hong Kong system 
Motorola Asia Limited and Northern 
Telecom will install a $36 million inte- 
grated communications system to the 
Royal Hong Kong police force. The 
system will extend radio coverage in 
newly developed areas in the New Terri- 
tories, improve existing coverage of 
Hong Kong Island, Kowloon, and the 
outlying islands, and upgrade fixed 
police communications facilities. 


Easi-Set secures franchise 

Easi-Set Industries, Midland, VA, has 
added Associated Concrete Products, 
Santa Ana, CA, as a franchise for its 
precast concrete products, including 
equipment shelters. The Easi-Set 
precast concrete building measures 10 
feet xX 12 feet and requires no 
foundation. 


Syntonic opens four offices 

Syntonic, Harrisburg, PA, has opened 
four new offices. These include: 

¢ 520 Fellowship Road. Suites 
E-503-505, Mt. Laurel, NJ 08054; 
sales, 800-544-5159; service, 800- 
544-5158. 

* 102 Quigley Blvd.. New Castle, DE 
19720; sales, 800-544-5159; service, 
800-544-S158. 

¢ 58 Jerseyville Ave., Freehold, NJ 
07728; sales, 800-544-5159; service, 
800-544-5158. 

¢ 550 Brook Road, Conshohocken, 
PA 19428; 215-941-9899. ‘SS 
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100 WATT _ 


ATTENUATORS! 


=. 


JFW Industries, Inc. 


5134 Commerce Square Dr. 
Indianapolis, Indiana 46237 
(317) 887-1340 


300 WATT 


Affordable Wireless Data Recorder 


At only $595.00 printed stores and prints messages or 

communication between base station receives and prints simultaneously. 

computers and mobile units is now Easy lo operate; compact size; full d0 Also available, other computer and 
affordable for everyone. The AR1200 characters per line printer output. data transmitting products. 


‘Alsoin stock: ASTRON Power Supplies, CUSHCRAET Antennas, RG D i O 


LARSEN Antennas, MAXCOM Antenna Tuners, PIPO Touchtone 
Pads, MAG INSTRUMENTS Flashlights plus much-more two-way 2050 & Bindy Drive, Los Angeles; CA 90025; toll free. 
and amateur.radio equipment and supplies, 1-800-877-7979: PAX: 1-213-826-7790 
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Aler update 


Association of Communications Technicians seeks trade school instructors 


Trade school and two-year college in- 
structors who know about the Associa- 
tion of Communications Technicians 
(ACT) are in the best position to inform 
prospective new members about the in- 
dustry’s only organization devoted to 
communications technicians. ACT is a 
membership section of the National 
Association of Business and Educational 
Radio. 

But according to a staff report made 
to the ACT council during its March 
meeting, the task of gathering the names 
and addresses of instructors is for- 
midable. John Sherlock, director of 
membership and communications for 
NABER, said: “The problem is to find 
the name of the communications in- 
structor so mail addressed to the trade 
school reaches the right person.” 

As a reader of this column, you can 
help! Please take a moment to call the 
trade school or two-year college nearest 
you and ask for the name of the person 


Name 
Address 


Alexandria, VA 22314. 


Perr ewer em eet ee eer eH K-94 


Electronics or communications instructor 


MAIL TO: Association of Communications Techniclans, NABER, 1501 Duke St., 


Help ACT reach its membership drive goal of 500 new members by March 1990. Call 
your local trade school or two-year college and ask for the name of the Instructor who 
teaches radio electronics, communications or other related courses. Write that in- 
dividual's name and the name and address of the school on the coupon, clip it and 


send It to ACT. 


tronics, communications or a related 
subject. Write that individual’s name 
and the name and address of the school 
on the coupon at the right and send it 
to ACT. 


membership drive goal of 500 new 
members by March 1990. 

For information about the association, 
call NABER at 800-759-0300, Ask for 
“technician services.” 


3) 


who teaches a course in radio elec- Help your association to reach its 


AUTOMATIC TELEPHONE INTERCONNECTS 


B < & 


BAS. 
Inc. 


Se. e 


DATA SIGNAL, 


renenew 


2 6€« «© © «© © ee A ee 


AUTOMATIC TELEPHONE INTERCONNECT 


TWO NEW INTERCONNECTS 


ATI-300 
$495-$595 


* All of the Features of the ATI-100, plus: © Programmable Voice after Page 

* Local and remotely programmable via DTMF ~—* Auxiliary Relay for Channel Control 

© 35 programmaole ANI's (Local or remote) © Three Programmable Relays for Remote Control 
Verified Global or ANI Access ¢ Busy Signal Disconnect 

© Verified Positive Disconnect Dial Tone Disconnect 

¢ Toll restriction per user (local or remote) * Telco Go-ahead Tone (Programmable) 
© Two-tone pager © Dip Switch Programmable Timing 

¢ Contra! Station capabilities © Dip Switch Selectable Features 

© DTMF, CTCSS, 2-tone Selective Call © Simplex Electronic Voice Delay 

* Mobile-to-mobile Selective Call * Half-Duplex Privacy Modes 

* Verified Repeater Access ¢ Busy Lockout 

* CWID-Local or Remote Programmable * Programmable Secret Access Code 

¢ Channel Monitor Capabilities * Unique Station Signalling Tone 

© OTMF or Rotary Overdialing * All Features are standaro 


DATA 
SIGNAL 


INCORPORATED 


ATI-100 
$249-$369 


¢ Full, Half-Duplex or Simplex operation 
* Electronic voice delay 

© Desk or Rack Mount version 

e */# Connect/ Disconnect 

* Regenerated Tone or Pulse Diating 

* Direct Voice Dispatching 

© Selective Calling (DTMF-OTMF) 

* Mobile Activity and Timeout Timer 

¢ Ringout or Auto Answer on 1-4 rings 
¢ Busy Channel Ringout Inhibit 

* Transorb Lightning Protection 

¢ Front Panel station LED's 

¢ COS polarity reversal 

© 12 VOC powered 


2403 Commerce Lane 
Albany, Georgia 31708 
Telephone: 912-883-4703 
Toll Free: 800-652-9296 
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i 
Powerline 
- Power Supply Products 

Powerline Corporation manufactures Compare the Powerline range of products to 
the most advanced generation of power supply the other power products on the market. 
products available. Take the covers off and look inside. 

The new slimline design combined with You'll see that our equipment utilizes 
unmatched reliability and affordability sets state-of-the-art components. 
Powerline ahead of the rest. The others don't even comes close whether in 

Buy it. Install it. Forget it. That's reliability. or well above our price range. 


6 


Special Feature - R12L 

The R12L is a new slimline power 
supply measuring only 2%” high! 
That means you can put a mobile 
radio on it without building a 
mountain of hardware. It is CSA 
rated at 1lamps (12amps surge) and 
utilizes dual output devices and 
105°C capacitors for improved 
reliability. Over-voltage crowbar 
circuits and true foldback current 
limiting are features of the R12L that 
combine to provide years of 
trouble-free operation. 

The R12L is also available in the 
same slimline size with an internal 
speaker (R12L/SP). 


The Powerline range 


R24L - top-of-the-line 20amp (24 
amps surge) slimline power supply 
(also available in 240v., R24L/240) 


RCS 15 - a superb battery back-up 
supervisory system. 


12/12HD - a state-of-the-art polarity 
conversion device for positive ground 
vehicles. 


24/12HD - the 24v. to [2v. power 
converter that everyone is talking 
about. 
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Po werline~ 


3225 West Tompkins Avenue, Las Vegas, Nevada 89103 
1-800-637-1018 
Call or write Ginny at Powerline Corp. for your free colour brochure. 


egulating technology 


Congressman writes bill 
to ban pagers from minors 
U.S. Rep. Kweisi Mfume (D-MD) has 
introduced legislation to ban the posses- 
sion of pagers by persons less than 21 
years old. The intent of the ‘‘Beeper 
Abuse Prevention Act of 1989” is to 
reduce the use of illegal drugs by minors 
who use pagers to facilitate drug 
transactions. 


FCC approves offset channels for special industrial use 


Special industrial radio service 
licensees have exclusive use of 10 off- 
set channels under rule amendments 
adopted by the FCC on Jan. 5, 

The UHF channels carry an effective 
radiated power (ERP) limitation of 
100W and an antenna height limit of 100 
feet. Geographic limitations; minimum 


THE PEAK PERFORMER’ 


de 


THE ULTIMATE IN RUGGED AND 


DEPENDABLE SOLAR PO\ 


ERED 


REPEATER COMMUNICATIONS 


AVAILABLE IN VHF AND UHF 
(138-512 MHz) COMBINATIONS 


== DANIELS 
m= ELECTRONICS 


45 ERIE STREET, VICTORIA, B.C 


CANADA V8V IP& 


PHONE: (604) 382-8268 FAX: (604) 382-6139 
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distances between existing base stations 
on the adjacent channel and the pro- 
posed base station on the offset chan- 
nel; and interservice sharing restrictions 
apply. 

Questions regarding the coordination 
of UHF 12.5kHz offset channels should 
be directed to Karin L. Norton, vice 
president of frequency administration, 
Special Industrial Radio Service 
Association, 1700 N. Moore St., Suite 
910, Rosslyn, VA 22209; 703-528-5115. 


Commission allows flexibility 
for mobile channel operation 

Common carrier land mobile radio 
channels, traditionally licensed in fre- 
quency pairs for mobile telephone use, 
may be used for one-way paging 
systems. The FCC order that established 
flexible operation for the channels 
makes it permissible to use one frequen- 
cy for control functions and the other 
for paging messages. 


New stations ‘must protect’ 
San Bernardino offests 

Rights granted to San Bernardino 
County to use certain frequencies off- 
set by 12.5kHz from 800MHz channels 
in Southern California must be pro- 
tected from interference, according to 
the FCC. At issue are new transmitters 
that may be added for use at existing 
sites by current non-public safety 
licensees. The commission issued the 
Statement in response to a request for 
clarification of its ruling in the matter 
submitted by the National Association 
of Business and Educational Radio. 

The regulatory agency instructed the 
County to use the public safety offset 
frequencies before resorting to frequen- 
cies in non-public safety pools. 


Two 900MHz waiver requests 
are nixed by FCC bureau 

The FCC’s private radio bureau had 
rejected two requests for waivers of the 
commission's rules. Both requests asked 
for permission to construct 900MHz 
specialized mobile radio (SMR) base 
station transmitters outside the Phase | 
designated filing area. AS. 
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From the beginning, we have alwa s kep with our commitmen Optional Features Include: 
to offer the highest quality, along with the best value, of any service | m 0.2 PPM TCXO 
monitor available. We are sure you will agree that the FM/AM-SOOA is | m 0.05 PPM Hi-Stability Oven 
superior to any low cost monitor on the market today...and most Oscillator (Simulcast Paging) 
costing thousands of dollars more. . poses nal lec yi ai 

You asked for more features and here they are — All Standard | | te dad Demeter’ pone ™ 
with the FM/AM-500A: i Merociione 


ma FM Signal Generator a % AM Modulation Meter ge ANT-2 Telescoping Antenna 


mg AM Signal Generator SINAD/ Distortion Meter 


m Sensitive 2 nV Receiver for AM, FM 0.5 PPM TCXO 


Features...Performance... 
and SSB 


Audio Demodulator Output and Dependability...the IFR 
10 Hz to 9999.9 Hz Audio Generator Microphone Input commitment. To see why we say 
aoneniecilinies etm ieiinaiiabiuead External 10 MHz Reference Input “the best is cost effective”, contact 
| kHz Audio Generator Weight: 16 Ibs. (7.2 kg) approximately = ctrl 
Average and Peak Reading RF *22 Ibs. with optional battery al aut OnaeO ig ieee 
Wattmeter (automatically protected Size: 11.5” wide, 49” high, 14.3” deep | !" your area today for — 
generator output to 150 watts) (29.2 x 12.4 x 36.3cm) _. a demonstration. 
Frequency Error Meter with 1 Hz Low Price fy 
Resolution (a 
FM Deviation Meter to 60 kHz poms zr aad iacae Sco ' 

est YOr fee 
Wichita, Kansas 67215 U.S.A. 
Phone 316/522-498) 
TWX 910-741-6952 
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N ew products 


Desoldering tips feature angled design 


Desoldering tips from Pace incor- 
porate an angled design, and the tips 
can be used with any of the company’s 
solder extractors. A variety of inside 
and outside diameters are available. 
Tips come five to a package. 
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Readers’ choice 


Of all the new products and services 
covered in the January 1989 issue of 
MRT, the ones reprinted here 
generated the most reader requests for 
additional information. If you missed 
them the first time, here is your op- 
portunity to acquire more information 
on them: Just circle the corresponding 
Fast Fact number on the Fast Fact Radio modems from Solid-State 
Card found in the back of this issue Electronics used to provide 
and mail the card to us. wireless digital communications 

among personal computers, data ter- 
minals, peripherals and other com- 
puters are available for simplex and 
duplex operations as far as 10 miles. 
Models can be used for pulse code 
modulation telemetry and remote 
control. 
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We're CRYSTALS 
We're ELEMENTS 
We're BATTERIES 
We're 


For over twenty-five 
years, Bomar has been 
successful by keeping our cus- 


tomer's satisfaction as our #1 goal. 


Our pledge to you is simple: we will 

provide the highest quality product, 

delivered when you need it. Backed 
by the best warranty in the industry. 


. Bomar will support our products 


We're Consistently Striving To Serve You Better se i pai 
sales & technical people. At 


Bomar, the customer 


201 BLACKFORD AVENUE « MIDDLESEX, NJ 08846 
1-800-526-3935 IN NJ (201) 356-7787 FAX 201-356-7362 —TWX 710-480-4650 
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Lightning strike counter 
tallies current surges 


The LSC-2 lightning strike counter 
from PolyPhaser plugs into a wall 
outlet and counts surges that exceed 
+200V with 1 joule of energy. The 
unit is circuit-breakered and non- 
resetable and has internal surge pro- 
tection. It will count as many as | 
million surges. 
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Vehicular cellular antenna 
designed with steel spring 


The PUBC850EF half-wave elevated 
feed cellular antenna from Valor Enter- 
prises features a stainless-steel spring 
with Motorola styling and a silver- 
plated contact. 
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Automatic recorder operates 
with most radios, bases 


The Nitelogger automatic recorder 
from Benjamin Michael Industries 
connects to the remote speaker of any 
radio to record radio traffic. An operator 
can listen to the traffic while recording 
or the volume control can be turned 
down for silent operation. The unit 
operates with most bases, mobiles and 
portables and comes with cables for 
connection to standard cassette 


recorders. 
Circle (260) on Fast Fact Card 


performance circuitry provides remarkable sensitivity for superb, 
high-resolution frequency analysis and observation. Interference 
location and characterization is easier than ever. Not only can you 
see the interference, you can hear it too. A variable bandwidth 
audio demodulator allows you to detect and audibly identify the 
interfering signals. In addition, a true frequency counter display 
speeds center frequency setting and reading. Frequency range cov- 
ers the entire 1 MHz to 1000 MHz spectrum. Add the optional track- 
ing generator and you can easily tune duplexers, filters and cavities! 
The Ramsey COM-3 and the all new COM-7, two mean machines 
designed to help you knock out the two-way competition. 


SPECTRUM ANALYZER COM-7 
$3495.00 he 


» EE 


You have to be pretty sharp to stay ahead in the two-way repair 
business. That's why we built the COM-3. It works as hard as you do 
and for the money, you won't find anything as fast and powerful as 
the COM-3. In fact, it outperforms units costing over twice as much. 

How did we do it? Simple. COM-3 is all new—new design, new 
electronics. You won't get bogged down by complex and antiquated 
technology. Instead, COM-3's advanced and powerful microelec- 
tronic circuits speed you through test routines. You get more work 
done, faster and easier than ever before. 

And now, here's the knock out—introducing the all new Ramsey 
COM-7 Spectrum Analyzer. The proof is in the picture. High- 


COM-3 ft pee a 


ASK ABOUT OUR EASY TO OWN LEASE PLAN  lrcle (54) on Fast Fact Card 
Ramsey Electronics, Inc. 793 Canning Parkway Victor, NY 14564 Order Factory Direct Call 716-924-4560 ase QD FAX:716-924-4555 


New products 


Amplifier boosts functions of spectrum analyzers Gold replacement whips 
fit glass-mount antennas 


When used with the 2380 series VHF 
and UHF spectrum analyzers, the Mar- 
coni Instruments’ I[OMHz to 4.2GHz 
amplifier boosts the input sensitivity and 
the tracking generator output. With the 
analyzers, it delivers a 25dB minimum 
gain. 
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SERVICE MONITOR 
MEASUREMENTS MODEL FM 110 


Covers all business channels from 30MHz to §12MHz 
Monitor: 2uV, frequency error display. scope deviation display 
Generator: Calibrated output up to 10mV, Sinad display 


Built-in Tone Generator ‘ : 
Gold replacement whips are available 


AMAZINGLY LOW Sateen is 2 
PRICE OF ONLY $1 685 : 00 for Antenna Specialists’ cellular glass 


FOB - BATESBURG, SC : Piel” ee mount antenna models APD851.3 and 
ao APD852.3. Each whip comes packaged 
WE ACCEPT VISA, MASTERCARD & AMERICAN EXPRESS 


AIE CORPORATION — MEASUREMENTS DIVISION Es 


PO BOX 70, BATESBURG, SOUTH CAROLINA 29006 (803)532-9256 
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~ Most systems operate at 30% or less efficiency . 
Is yours one of them? 


-ever get the feeling Unforntuately simple page deformatters, stat cards and call 
you’ re running your paging counters won’t shed any light. 


terminal in the dark? 5 . 
You need full "off the air" system analysis. 


You need the Interceptor 5103™. 


Automatic digital format detection allows for unattended operation. 
Real-time screen display of received paging data in multiple formats. 
Real-time analysis of batch efficiency by format. 

User selection of target capcodes for selective capture and testing. 
Keyword search allows screening of pages by message content. 
Date/time stamping of all reccived pages. 

Selectable printer/disk logging of all paging traffic. 

Built-in report generator for user definable reports. 

On-line storage of captured batches displays content by frame. 
Wrap-around 24 hour statistical summary of paging traffic by format 
provides breakdown of airtime usage, total paging through-put, message 
content, and format efficiency for evaluation of channel loading. 
Off-line utilities to help you maximize your system through-put, 
minimize delay time and increase channel loading capacity. 


Statistical Control Systems Corporation 
3430 27th Parkway @ PO Box 2844 "This is the b : . : : . 
Sarasota, FL 34230-2844 us Is the best piece of test equipment to come along in years. 


813-954-8816 / 8819 @ Fax 813-954-8624 Seeing is believing call for aid free Demo Disk today! 


Every one of our customers has remarked. 
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HIGH-TECH BACKUP WITHOUT A HIGH-TECH PRICE. 


An officer in an emergency situation 
needs help fast. And it’s as close as a 
switch on his radio—if he’s using the 
Bendix/King CONTROLLER" III 
radio with computer-aided dispatch. 

This powerful dispatch system Is sur- 
prisingly affordable. yet it has all the capa- 
bilities of systems costing two to three 
times as much. 

Most importantly, it allows both offi- 
cers and dispatchers to work more effi- 
ciently. To update his or her status, an 
officer just keys in a status code on the 
radio, which immediately shows up on the 
dispatcher's screen. This information 1s 
displayed in an easy-to-read format so the 
dispatcher can respond quickly, 


CONTROLLER III also allows the 
dispatcher to control the information he or 
she needs. For example. a dispatcher can 
selectively call units by group or status, 
stun or mark lost or stolen radios, and ver- 
ify a unit's status automatically. 

Bendix/King manufactures a complete 
line of CONTROLLER Series radios. 
CONTROLLER I offers entry-level voice 
security, and CONTROLLER II offers 
intermediate level voice secunty. 
CONTROLLER III offers the most 
advanced level of analog voice security and 
is available with or without computer-aided 
dispatch. All CONTROLLER Series 
radios are available in UHF and VHF por- 
tables and in VHF mobiles. 


No matter what level of capabilities 
you need, Bendix/King CONTROLLER 
Series radios are the right choice. 

For more information, contact your 
local Bendix/King dealer or 


BENDIX/KING 


Mobile Communications Division 

2920 Haskell Ave., Lawrence, KS 66046 

(913) 842-0402 or (800) 523-5955 In Canada. contact 
John Eaton, Lenbrook Industries, (416) 831-6333. 


Allied-Signal Aerospace Company 
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New products 


Replacement batteries fit Motorola cellular portables 


Replacement batteries for Motorola 
cellular portable models are available 
from W & W Associates. The batteries 
fit 6000, 8000 and 9500 series hand- 
helds. An extended life battery also is 
available that has twice the capacity of 
the original battery. 

Circle (400) on Fast Fact Card 


TONE & VOICE 
It’s the ONLY 


R Really, 
ens there's only 
VIP® II Tone & Voice Pager, ONE satisfactory 
long battery life (several method of paging! 


months) on throwaway batten). 
TONE & VOICE PAGING 
s ©Get the very best ... get a 


TT 


REACH PAGING SYSTEM 


The LIAISON™ Terminal — LOUD, CLEAR, HI-FI AUDIO 
Provides 2044 codes, up to 10 NO BATTERY CHARGING 
tone formats, digital, DIMF, voice REQUIRED 


storage, repeat message, and LONG RANGE RECEPTION 


many more features. Call or write 


for specs. FULL YEAR WARRANTY — 
PARTS AND LABOR 


BEST PRICE, BEST QUALITY 


QUICK DELIVERY — 
EXCELLENT SERVICE 
i sia lec 
The COURIER™ Terminal — And get the finest in PAGING 
Tiny, high-tech, 90 code capacity, TERMINALS from REACH ... 
DTMF, low price. get the right one for the job, 


Call Toll Free 800-445-0007 
1600 WEST 13TH STREET, BOX 308 
REACH LEXINGTON, NE 68850-0308 U.S.A. 
(Reach } ELECTRONICS TELEPHONE 308-324-6661 
INCORPORATED TWX 910-960-4741 
FAX (308) 324-4985 
TOMORROW'S TECHNOLOGY TODAY ® 
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Power supply offers 
LIA CSA rating 


The Powerline R12L slimline power 
supply has an ILA CSA rating and uses 
dual output devices and long-life 
capacitors. Features include overvoltage 
crowbar circuits and true foldback cur- 
rent limiting. 
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Replacement batteries fit 
Motorola MX300, HT600 


MX300 replacement batteries 


HT600 replacement batteries 


Replacement batteries for Motorola 
MX300 and HT600 radios are available 
from Alexander Manufacturing. For 
the MX300 series, 12 batteries are 
available, including eight nicads, three 
mercury and one alkaline. Seven nicad 
batteries and one alkaline battery are 
available for the HT600. 
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Three-legged tower 
resists wind warp 


Infroduced in July of last year the 
45-15 half dupiex/Vvarlable 


same commitment 
a 
& A ‘0 see fo 
= Baproretel On ya TaVaneH Second eb kciebnc A 


‘But dont fake our Word fori Ask anyone who has Used |DA intercon 


The Landmark three-legged tower found the c Dev avrati SSA MD ede tera bari arb aes 
fabricated by Adelphon incorporates a antes commitmer serving you with the finest possible equip- 
wide stance among the legs, reducing ment, ond we're working hard to mest that commitment, 


twist, sway and wind warp. The leg con- 
figuration shields transmission lines 
from falling ice and windloads. The 
tower is designed around an elevator 
system in the legs. It supports top- 
mounted antennas and side-mounted 
antennas. An optional sky pod can be 
used to house electronic transmission 
equipment. The pod has a fiber glass 
outer shell that allows transmission of 
radio signals through the outside. An 
all-weather elevator provides access to 
the enclosed sky pod. The skypod 
wraps around the shaft of the guyed 
tower. 
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2000 Channels 
5MHz to 1500MHz 


channels or ners 


+ Bull in RS 232 computer interac 7 
a8 Sua tee F 


WxT "DV 
*Supphed with AC & DC power cords Telesccpi 
amenna 


COMMUNICATIONS 
10707 E. 106th St. Indpls., IN 46256 
WEE Toll Free 800-445-7717 
ES Wi if C. 


Jn Indiana 337 84 
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New products 


Tone-and-voice pagers 
cover three ranges 


Two-tone tone-and-voice pagers from 
ICM Communications come in three 
frequency ranges: RVP-l, 30MHz to 
50MHz; RVP-3, 138MHz to 174MHz; 
and RVP-4, 405MHz to 512MHz. Op- 
tions include group call, auto reset, ear- 
phone jack, squelch and monitor 
functions. 
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Ignition activation powers 
cellular antenna mast 


The CX-200 cellular power antenna 
made by Harada Industry of America 
features automatic mast extension when 
a vehicle’s ignition is activated and 
retraction when the ignition is turned 
off. The antenna comes with five mount- 
ing bases with angles from 3° to 30°. 
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BATTERIES ‘‘R”’ US... 


OFFERS YOU THE INDUSTRY’S LARGEST IN-STOCK ASSORTMENT OF FACTORY FRESH 


By WUNICATION 


a if] SOURCE FOR ALL YOUR COMMUNICATION & 
CELLULAR BATTERY REPLACEMENT NEEDS 


W & W ASSOCIATES 


29-11 Parsons Boulevard « Flushing, New York 11354 
WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE 


In U.S. & Canada call Toll Free (800) 221-0732 In NYS (718) 961-2103 Telex: 51060 16795 FAX: (718) 461-1978 
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Address decoder is offered 
for transmitter control panel 


An address decoder option is avail- 
able for the Zetron model 66 transmit- 
ter control panel. The decoder option 
allows individual] transmitter deselection 
on single link, multidrop transmitter 
networks, The unit uses DIP switch 
selectable burst-tone decoding 
techniques. 
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Small-system paging terminal 
includes two trunk inputs 

CTI’s small-system paging terminal 
includes two trunk inputs, 16-character 
liquid crystal display, random program- 
ming from a DIMF telephone and mix- 
ture of tone and digital formats. 
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800MHz repeaters 


Uniden makes its mode! MRS 804 
repeaters with two RF assemblies: One 
has the receiver; the other has the ex- 
citer and synthesizer. A screwdriver is 
the only tool needed to replace the plug- 
in, modular assemblies. 

The 800MHz repeater can be made 
into a trunked repeater by using the 
ARX 800A trunking controller circuit 
board. 
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Crimp tool kit handles 
most connectors, cables 

The RFA-4005 crimp tool kit crimps 
most coaxial connector and cable com- 
binations from RG-58 to RG-214 and 
Belden cables 9913 and 9914. Available 
from RF Industries, the kit has inter- 
changeable cast dies that crimp BNC, 
N. TNC, UHF and mini-UHF 
connectors. 
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HAND-HELD 
~ OR MOBILE, 
VHF OR UHF— 


With a Maxon, you can expect. 
optimum — and be . 


HAND-HELD PORTABLES 

These 5-watt/4-channel two-way portables 

are compact” and lightweight, yet built tough enough 

~ to perform under rigorous conditions... year after year. 
Inside, there’s advanced micro-circuitry on a durable FR-4 
glass epoxy board. On the outside, there’s a rugged, heat- 
resistant Nory]-190® case with a die-cast aluminum control 
deck, machined aluminum control knobs, and a metal BNC 
connector. (“HD” models, with a die-cast aluminum 

“H” frame, meet several criteria of MIL-SPEC 810D 

and offer an INTRINSICALLY SAFE option for many 

levels of hazardous conditions.) 

Add to this a complete list of available 
accessories and tone signaling 
options, and it’s easy to see 

why Maxon portables 

are preferred 

around the 


MOBILE BS! 
Maxon’s 3055 
watt/4-channel 
mobile transceivers, 
with their rugged steel 
cabinetry, are only 154” high* =~ 
allowing easier installations, even” ; 
in smaller vehicles. The faceplate, - ie world, 
microphone and optional auxiliary speaker 
are all made of tough, heat-resistant Noryl-190® 
Plus, all controls feature bright LED indicators 
and are recessed for protection. 
Inside, solid state switching and advanced broad band 
strip technology assure you of spectral 
purity and frequency stability. 
There’s also a wide array of 
available accessories and 
tone signaling options. 
That's the Maxon lineup... 
superior 4-channel radios, 
built to provide top 
performance for the 
long haul...and that’s 
why your next order 
should read, “Make it a Maxon’ 


*Patent 
Des. 292,208 


10828 NW AirWorld Dr, Dept. 100 mda xOn. 


Kansas City, MO 64153 * (16)891 220 ELECTRONICS 


Nory1-190" isa registered tradename of General Electric © 1948 — Maxon Electronics 
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New products 


Replacement batteries fit 
Yaesu FTC2003 radios 


Replacement batteries for the Yaesu 
FTC2003 radio are available from Alex- 
ander Manufacturing. Mode] H36210 
is a 600mAh, 7.2V battery that replaces 
the FNBIO. Model H36211, a 600mAh, 
12V battery, replaces the FNBII. Model 
H36212 has a SOOmAh capacity with 
12V and replaces the FNBI2. 
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Cellular antennas 
handle 832-channel phones 


Four glass-mount cellular antennas 
from Ora Electronics feature ground 
plane radials and fit 832-channel 
cellular telephones. The units include a 
high-gain version, a 3dB unit and a 
whistle-free unit. The antennas incor- 
porate 180° tilt base, low SWR and wide 
bandwidth. 
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Mobiles features 


built-in vehicular repeater Telenexus™ Phone Line Extender 


A built-in vehicular repeater is the 
latest feature of Midland’s Syn-Tech II 
mobiles. The “portable-mobile”’ repeat- 
er operation is crossband. Model 
70-2954 operates in the 450MHz to 
470MHz range and installs in lowband, 
highband and 800MHz Syn-Tech II 
mobiles for use with UHF portables. 
Model 70-2953 operates in the ISOMHz 
to 174MHz range and installs in low- 
band, UHF and 800MHz Syn-Tech II 
mobiles for use with highband 
portables. 
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Chest pack holds 
portables, mics 


The universal chest pack from Lone 
Peak Design is made of nylon and fits 
a variety of portables. An adjustable 
version fits any radio size. The pack has 
a zippered accessory pouch and an at- 
tachment point for mics. It comes in a 
variety of colors. 
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New products 


Auxiliary controller cuts power 


after time delay 


The auxiliary power controller of- 
fered by Copeland Engineering 
automatically shuts down equipment 
connected to it when the programmed 
time delay lapses after a vehicle’s igni- 
tion is turned off. The delay time can 
be programmed from 1 hour to 12 
hours. 


At HUTTON 


We're Ready to Roll ! 


With CELWAVE cable py casLewave 


We've got ROLLS and ROLLS of Celwave brand cable from 
LLFLEX 1/2" to the husky 15/8" IN-STOCK ready to roll out the door 


to you. Hutton Communications also 


has Celwave connectors and 


professional connector installation available as a low cost optional 
service. Hutton Communications inventory is centrally located for the 
most rapid delivery to just about anywhere and our assembled cable 


and connector prices are hard to beat. 


Quality Celwave cable, 


connectors, professional connector installation and great service 


are all available from HUTTON. 


Distribution Services of M. Hutton & Company 


Headquarters 
Hutton Communications 
3240 Garden Brook Drive 
Dallas Texas 75234-2309 

714-484-0580 

38 
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Sales Agency 
Hutton National 
SHIOFM 1960, Sue 215 
Fhenbia lexas 77338 
713-446-4050 
800-325-8950 
lax 719-446-5779 


Voice logging recorders 
offer slow-speed recording 


The VLR series of voice logging 
recorders from Omnicron Electronics 
are available with slow-speed recording 
that provides 16 hours of talk time per 
cassette with a separate track for record- 
ing continuously repeating oral time and 
date announcements from the TCC-14 
talking clock and calendar. The six 
recorders in the series feature voice- 
activated recordings, alarms, single but- 
ton review of messages and dual 4-inch 
headphone jacks. 
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2.4GHz frequency counters 
are housed in aluminum 


Two 2.4GHz frequency counters 
come in aluminum housings and are 
available with a full line of probes and 
antennas. The Optoelectronics 2400H 
is an eight-digit hand-held unit with in- 
ternal nicad batteries and a range of 
1OMHz to 2.4GHz. Model 8024-S is a 
nine-digit bench and portable unit with 
a range of 10Hz to 2.4GHz. 
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UHF portable delivers 
5W, tunable to 2W 


The 70-243 UHF portable from 
Midland LMR is compact and rugged 
and is constructed with a one-piece die- 
cast chassis and stainless-steel front and 
back. It offers SW output, which is 
tunable to 2W. Four crystal-controlled 
channels are available. The portable 
comes with a standard 600mAh battery 
pack, and a 1,000mAh battery pack is 
available. Options include CTCSS, ex- 
ternal speakermic with lapel clip, a back 
plate with belt clip, carrying cases and 
battery chargers. 
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Isolator options include 
power fail interrupt 


Isolators from Electronic Specialists 
are available with remote power switch- 
ing, power fail interrupt and 20A 
options. 
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Paging, mobile interfaces 
offer voice announcements 


Voice announcement options are 
available on paging, mobile and 
SMR/DID interfaces from Hark 
Systems. The option allows the system 
operator to use custom announcements 
during call processing. 
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NEW 


VERSATILE  .. 
REPEATER 
SYSTEM 


Cellular antenna adheres 
to glass with stick pads 

Model PAOQIO Cellmaster stick-on 
antenna from Les Wallen mounts with’ 
suction cups to any smooth, non- 
metallic surface. Its power rating is 25W 
with 120MHz bandwidth. 
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THE EAR-MIKE™ SPECIALIST 


RADIO LINK SYSTEM 


® CAN BE USED AS: 
- VEHICULAR REPEATER 
— BASE STATION REPEATER 


— RAF LINK 


® ADAPTS TO RADIO OF YOUR CHOICE 
BASE STATIONS, MOBILES, PORTABLES 

@ CROSS BAND CAPABILITY 

® COST EFFECTIVE 


FOR MORE INFORMATION CONTACT: MAGNUM DISTRIBUTION 


U.S.A. Office 

264 H Street, P.O. Box 8008 
Blaine, WA 98230-8008 

Tel: (206) 676-7775 

Fax: (206) 733-6557 
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Canadian Office 

102 - 11400 Bridgeport Road 
Richmond, B.C. Canada V6X 1T2 
Tel: (604) 270-1389 

Fax: (604) 270-2138 


Visit us at LMEE Booth #1208 and #1210, Orlando, Fl. 
APCO Booth #255, Sparks,NV. 
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. The Spirit Line — 
of UHF/VHF Antennas 


by ORA Electronics 


With more than 28 models, covering every line of replacement antennas are produced 
type of connector needed for both UHF and with precision and care to meet high 
VHF handheld portable radios, the "SPIRIT" standards of durability and performance. 


For more information on how to order the 
‘SPIRIT \ine of UHF/VHF antennas, call 1(800) 431-8124, Ext. 407. 


ELECTRONICS 


A DIVISION OF ALLIANCE RESEARCH CORPORATION 


In USA. : ORA Electronics 9410 Owensmouth Avenue P.O. Box 4029 Chatsworth, CA 91413 
Tel: (818) 772-4443. Ext. 407 FAX: (S18) 718-8626 

In EUROPE : ORA Electronies UK. LTD. Unis 4 & 5 Rabans Close Rabans Lane Industrial Estate Aylesbury. Bucks, HP19 4RS 
Tel: (0296) 415445 FAX: (0296) 23411 Besos THM Altanwe Resende Cyepuorttinn 
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New products 


Updated oscilloscope 
delivers 16 kbytes memory 


The 336A _ oscilloscope from 
Tektronix offers improved performance 
over the 336. This updated version 
features vertical resolution to 8 bits, ex- 
panded memory to 16 kbytes, automatic 
setup, eight front-panel setups and the 
ability to save waveforms. Its sampling 
rate is 20MS/s. 
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FEATURES: 


*® AUTOMATIC DIALLING 
*#ONE BUTTON SEND 
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AUTO-ENCODER 
BASE OR MOBILE 


2998 AUTOMATIC DTMF ENCODER 


®STORE AND FORWARD OPERATION 


@ONE THRU FOUR DIGIT LCD DISPLAY 
SAUTOMATIC TRANSMITTER KEYING 
GNAL BRAMCO FOR COMPLETE INFO ON OUR QUALITY LINE OF PRODUCTS 


Brasco, 


9676 N. LOONEY RD. 
P.O. BOX 1482 
PIQUA, OHIO 45356 
PH.{513] 773-6255 
Fax.[513] 773-8003 


Simulcast control system 

Five components, a transmitter con- 
troller; system controller; receiver con- 
troller; monitor receiver; and operator 
console comprise Quintron’s Simul- 
Comm control system. It provides auto- 
matic control and monitoring of 
simulcast paging or simulcast two-way 
radio systems. 


The BEST NAM Programmer 
— Money Can Buy. 


The NAMPRO-300D™ 
- 40 Character LCD guides user thru 
Menus of Cellular Telephone Models 
_ and their Options. 
- Stores and Recalls 32 NAMs. 
- FREE Printer Port. 
- NEW Philips FM9000 Adapter. 
- Portable NOW Available. 


1-800-523-1565 
R VY Hf € K Corporation 508 NW 77" St - Boca Raton, Florida 33487 
Fax: (407) 994-3615 - Telex: 4998369 BYTEK 
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THE AFFORDABLE PORTABLE 
s —_—".., 


from T-Berry Electronics is your inexpensive 
alternative in industrial-grade radios. 
You'll be satisfied with the realistic benefits 
a, 
of these work horses: 


* Metal Frame, metal controls 

* Crystal or programable 

* VHF or UHF, 5 or 4 watts 

* 6or 16 Channels 

* One year limited warranty 

* Honest specs, honest performance 


* Low prices, even dealer demo pricing 


* Call or write us for more information 


Exceptional Vaiues in Hard Working Radios! 
—_—_—_. 


yO 
T-Berry 


T-Berry Electronics Corporation 
15 Technology Drive 
Fishers, Indiana 46038 
800-648-8683 
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New products 


Replacement batteries fit Motorola radios 
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J 
Government Agencies 


Is your 
communications 
department 
buying 2-way 
radios factory 
direct? 


Does less than wholesale, 
no C.0.D. and GE 2-way 
radios you can repair 
yourself catch your eye? 


If so, the D&L Connection 


GE 5-Star National 
Distribution -Repair 
Support Center will 
benefit your company. 


Call today for your Free subscription to 
the D&L Connections catalog. A catalog 
that offers you less than wholesale 
prices on GE 2-ways, antennas and 


public service radio systems. Our catalog also offers you con- 
venient services such as: no C.O.D, (to approved applicants), 
next day delivery and an Express Board Exchange Program 
to assist your technicians in repairing radios overnight. 

Call our 5-Star National Distribution-Repair ee 


Senter now! 


— 
— 
— 


CONNECTIONS® 
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1-800-336-6825 


IN INDIANA 1-800-334-9653 + FAX # 1-219-483-5584 
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Replacement batteries for Motorola’s 
HT-600, MT-1000, MTX-800, STX and 
Radius P-200 are available from 
Multiplier Industries. The M4584 is 
a 10V, 600mAh battery for use in the 
HT-600. A standard charger version, the 
M4563, is available as well. Also avail- 
able for the HT-600 are the rapid-charge 


M5414 1,000mAh and the standard- 
charge 1000mAh M5413 batteries. 

For use in the MT-1000 and MTX-800 
radios, a 10V, 600mAh rapid-charge 
battery, the M4822, is available, and the 
standard-charge M4868 is offered. For 
the same radios in 1,000mAh versions, 
the rapid charge M5447 and standard 
charge M4869 are available. 

Two IOV, rapid-charge batteries, the 
M5521 1,000mAh and the M5531 
600mA)N, fit the Radius P-200 radio. 

Replacement batteries for the 
Motorola STX radio include the M4326 
7.5V rapid-charge version with 850mAh 
and the M4327 7.5V rapid-charge ver- 
sion with 1,250mAh capacity. 


Signal generator tests 
microwave deviation 
Model 1901 IF and baseband tone 
generator from Western Multiplex per- 
forms on-site microwave radio deviation 
tests. 
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100mW transceivers 
offer hands-free use 


Three versions of hands-free 10OmW 
transceivers are available from Ad- 
vanced Videotech. The Walkphone 
full-duplex versions include a 
lightweight headset and adjustable boom 
mic model, a version with single ear- 
muff and one with double earmuffs. The 
versions operate as far as 4 mile apart 
between two users. 
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ee 


Receiver multicoupler comes 
with lightning protection 


A wideband receiver multicoupler 
system from Wi-Comm operates at 
5kHz to 900MHz and includes four 


models: 5kHz to 2MHz, 2MHz to 
30MHz, 30MHz to 200MHz and 
200MHz to 900MHz. Low-pass and 
high-pass filters are available. Separate 
W5Vac supplies power to each 
multicoupler. Each supply is protected 
by a fuse block on the front panel. 
Lightning protection is included in each 
amplifier. 
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Voice announcer boasts 
a 64-message capacity 


Model 1700X-SP36 multichannel 
voice announcer from Racom records 
as many as 64 messages. The system 
features six audio channels that function 
simultaneously or separately. 
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Mobile data system 
fits SMR dispatch uses 

The Digicom Digital Dispatcher D3 
manufactured by ElectroCom Automa- 
tion can be configured to meet the needs 
of an SMR operator. The mobile data 
system provides real-time ordering, 
tracking, status monitoring and data 
management. 


Controller has 20 outputs 

The Plectron station controller made 
by Woodson Electronics uses micro- 
processor control. A keyboard enters 
data to program the unit in the field. The 
unit controls as many as 20 outputs and 
retains programmed data during power 
outages. 
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Kantronics TM-1200™ 


REMOTE DATA AT A PRICE 
THAT’S IN REACH. 


REMOTE SITES, 


RUGGED TERRAIN | 
_ CHECK DATA FROM THE 
_ OFFICE or CARPHONE 


WITH Compact, 
ERROR-FREE PACKET DATA 
TECHNOLOGY 


Remote data acquisition, 
SCADA, and polling were 
never so easy, versatile or 
accurate... 

With a Kantronics TM-1200™ 
- Telemetry Modem, you don't 
need a rack-mount to have 
high-performance. 


Size Advantage 
A TM-1200 is only 2'x6'x9". But it 
performs in smail places like large 
expensive systems. So you.can make 
sophisticated remote data‘and 


PA "78 


electronic checks in places you asc 
couldn't until now. i cA ; 
Error-Free Gas" 
Packet communications are Same oF, 
completely reliable. za 


Monitor, Control Nearly Anything 
TM- 1200 is 4-20ma sensor 
compatible. Check flow rates, make 
remote electronic checks, monitor 
Change Of State, even broadcast 
acquisition programs. 


Kantronics 1 (800) 634-3308 
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Stainless Steel Cable Ties You Could 
Have Stayed On The Ground Today 


... and tomorrow and next 
week ... The fact is, once 
you've bundled cable with 
BAND-IT EN.A. Stainless Steel 
Cable Ties, it stays bundled. 


BAND-IT EN.A. Cable 
Ties are made from 
high strength, corro- 
sion resistant 316 
stainless stee| coated 
with Ethylene-Viny| 
Alcohol copolymer. 
Check these features 
and then call your 
local distributor or 
BAND-IT for complete 
information and a 
sample. 


PERMANENT — 


non-corrosive, unaffected by UV 


ee 


** 


and weather extremes. Won't 
crack or get brittle. 


EASY TO APPLY — unique 
fastening system locks with a 
flick of the wrist. 


SAFE — non-toxic, 
halogen free, fire 
resistant EV.A. 
coating prevents 
damage to cable or 
interference from 
direct contact with 
stainless steel. 
REUSABLE — fast 
and easy to unfasten 
and refasten. 
VERSATILE — 
available in wide 
combination of colors, 
lengths and widths 
for any application. 
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BAND-IT’ 


5 THE CLAMPING EXPERTS 


BAND-IT — IDEX, INC. 

A Unit of IDEX Corporation 
P.O. Box 16307 

Denver, CO 80216-0307 U.S.A. 
(303) 320-4555 Telex 45-0009 
FAX 303-333-6549 


r/o > ¢ 


(OEX CORPORATION 
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New products 


Solar-powered repeaters 
MT 2 series mountaintop repeaters 
made by Daniels Electronics work in 
sites characterized by extreme cold, ic- 
ing and strong winds during winter; 
high ambient temperatures during sum- 
mer; lightning-induced electrical tran- 
sients; and wide voltage fluctuations 
during variable solar charge conditions. 
Repeaters are available for VHF and 
UHF bands. 
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IMTS decoder board mounts 
in Midland 340, 342XL units 
The IMTS-2 decoder board fits in 
Midland 340 and 342XL mobiles. Made 
by Pacific Circuit Design, it enables 
IMTS, private channel, RCC and com- 
munity repeater operation. It mounts in 
the option space on the Midland radios. 
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Mobile phones enable 
dispatch, interconnect 


Trunked dispatch and telephone inter- 
connect service is within reach with 
Motorola’s Privacy Plus 250 and 750 
mobile radios. The units provide access 
to the public telephone system and two- 
way dispatch calls. The multiple system 
select on the radiotelephones allows 
users to place and receive telephone 
calls on 15 SMR systems over extended 
geographical areas. The Privacy Plus 
750 can be programmed to operate on 
20 trunked channels. On- and off-hook 
dialing, 10-memory dialing and an ex- 
ternal alarm are included on the units. 
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When a life 
eo in the 

power supply 
CAN DO FOR PEOPLE'S ==: 


alance, you 
see the best. 
You need the 
Call Check 
digital mes- 
sage repeater from Dictaphone. 

As you'd expect, Call Check instantly 
replays telephone messages. But it 
also does so without interrupting re- 
cording of incoming calls. Meaning 
messages, and hopefully lives, will never 
be lost. 

And because messages are recorded 
digitally, you can locate them for imme- 
diate playback. Instantly. The unique 
Save feature also allows you to hold on- 
to a message for playback later. 

What’s more, Call Check is the only 
message repeater that visually dis- 
plays the messages you receive, 
as well as the times you receive 
them. 

The Call Check message 
odie even provides an 


Dhiciap af all Check” ar CBU EEE eran TV Laphetie «ongeirat 
seed. 9 4 Thetaphone Cory) 
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uninter- 
ruptable 


against 


LIVES IN AN EMERGENGY. °:;:' 
= power for 


up to 10 minutes. So you can breathe a 
bit easier in case of a power failure. 
When you can’t afford to take 
chances, the choice is very simple: the 
Call Check digital message repeater 
from Dictaphone. To find out more, mail 
in the coupon, fax to 1-203-381-7100 
or call 1-800-433-0880. It could help 
you save much more than messages. 


Mail to: Dictaphone Corporation, 
3191 Broadbridge Ave., Stratford, 
CT 06497-2559 


Name 7 Title 


VMRT 889 


Company Phone 


Address 
City Sae = Zip 
= Dictaphone 


A Pitney Bowes Company 


Commonwealth 
Speaks Your 


Language 


-_ don’t get the message, you won’t get the 
business—so commonwealth has climinated 
language barriers. 

f \ 

\vommonwealth Communications is introducing 
its multilingual voice prompts for your MARK 
digital paging terminals. Now you can select caller 
prompts in sets of any four different languages. 


{ 


°~ 


fi 
Je course, Commonwealth quality is built into 
this new feature. Our Adaptive Delta Pulse Code 
Modulation method of recording and playing back 
voice prompts results in realistic, pleasant and 
highly audible speech. 


I f you would like to hear one of our multilingual 
voice prompts, dial (804) 798-9151. Dial format 
numbers 1—5 for English prompts, and enter 
numbers 6-0 for the same prompts in Spanish. 


TY 

i\.cmember, Commonwealth has been in business longer than any com- 
puterized paging terminal manufacturer in the nation. And we’re proud 
to say we’re still operated by our founders. 


We think that says reliability in any language. 


-OMN 


COMMUNICATIONS INDUSTRIES LTD. 


if | 


602 Lickinghole Road/P.O. Box 312 # Ashland, Virginia 23005 ™ (804)798-9128 
Fax # (804) 798-5114 @ Contiguous U.S. (800) 633-8844 
Circle (107) on Fast Fact Card 
DOC Approved 


a a a a a SS 
New products 


Portable tower goes up fast Mobile display decoder 


Model 3004 display decoder from 
Bramco provides a one- to four-digit 
backlit LCD. It may be programmed for 
input range, number of digits, timing. 
beeper, alarm and digit counting. The 
unit operates on 12Vdc and may be used 
as a desktop unit with a separate wall- 
mount power pack. 
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Need a Cellular NAM Programmer? 


Profit from the Curtis Advantage 


Exclusive features give you the edge: 


The RapUp non-telescoping portable : =f * All NAMs, all phones, 
tower manufactured by Rapid Deploy- [ay ™ " =| - even non-standard models! 
ment Towers carries a substantial pay- [7 ; 3 Printer* for accurate record 
load. Three bands of stee] unroll and Si iis 
form together to make a triangular mast. 


Guy winches under computer control f § Don't send your customers to your 
regulate guy wire length as the tower __ |! FE = competition... CALL NOW: (800) 332- 
rises straight to its uppermost vertical * while they last In CA: (415) 964-3846, FAX (415) 964-3574 
position. ‘ . 1235 Pear Avenue 
Circle (351) on Fast Fact Card Curtis Electro Devices, Inc. Mountain View, CA 94043 
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If what you know 
about Trunking... 
amounts to this 


(exactly peanuts) 


COMMUNICATIONS 
IS THE GAME. 

WE HELP 

YOU KEEP 

SCORE. 


Developed specifically for the 
communications service 
prasenionnt Computer 
sources’ system allows Seed busi- 
ness to operate at peak performance, 
Not only full service eitcuntine but ZS 
specialized packages for service man- 4 
agement, RCC billing and invoicing, 
SMR billing, and Sales Management. 
We provide a total package including 
hardware, software, installation and 


Let Sinclair set 


training. ° 
Call today for a FREE brochure. you straight. 
© cere it Design engineering and quality 
ey & ¢ * 
se fe ." equipment makes the difference 
resources BY fui} : L 
INC. between profit and loss. 


4104 39th STREET NORTH 
BIRMINGHAM, ALABAMA 35222 


(205) 594-8810 


SINCLAIR 


Sinclair Radio Laboratories Inc. 


675 Ensminger Rd., Tonawanda, N.Y. 14150 Tel.: (716) 874-3682 
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THE SHAPE 


HAVE YOU TRIED THE NEW MAXRA 


@ Aircraft grade heat treated stainless steel. 
@ Soldered internal connections. 

@ Solid triple chrome plated brass. 

@ 3 dimensional low loss Delrin coil form. 

@ Silver plated phasing coils. 

@ Belden cable, various connector options. 
# Nation wide distribution network. 

@ 970 models in current production. 

@ Same day shipping. 


Low Band at je 


3dB VHF 419% 
Sdb UHF #1675 
(Antenna Only) 


Cail for our New catalog! 


(800)323-9122 @ 
2495 Pan Am Bivd. Mv /t\ XR AD 


Elk Grove, IL 60007 
State of the Art Antennas 


(312)595-3933 
Fax: 312-595-3951 
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You Liked the PK-807 You'll Love the PK-90! 


@ Data rates from 1200 baud, dependent on channel 
bandwidth 

@ Easy datalink trouble shooting with remote control of 
PK-90 by radio 

m@ Password access ensures system security 

@ SMR operation with trunked radio interface 

@ Built-in data encryption for security-sensitive applications 

@ Easy operation using user-programmable macro keys 

@ Host computer contro! language 

@ 12 VDOC power allows portable or mobile operation 

@ Easy connection to your computer and radio 

@ 2400 baud and — 40 degree C options 


The PK-90 replaces the PK-80 Packet Radio Controller and brings 
you the above features NEW TO PACKET. Applications range 
from remoting a computer terminal through a radio link to 
control of distant equipment using the PK-90 with inexpensive 
SCADA controllers. You can coexist on a simplex channel with 
other voice or data users. Data is error-free, and the untrained 
user can learn station operation quickly. A station can cost less 
than $1000. JUST CALL AND ASK /!! 


Ask about the PK-232 and PM-1 for SSB data transmission. 


Your imagination is the only limit. Call John Gates, or circle 
the reader service number, DEALER INQUIRIES INVITED. 


Advanced Electronic Applications Inc. 

PO. Box C-2160, Lynnwood, WA 98036 

(206) 775-7373 Telex: 6972496 AEA 7 4— aN 
INTL UW Fax: (206) 775-2340 
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EXCELLENCE! 


Qualtty-Made In the USA 


New products 


rr 


Replacement batteries 
fit Midland portables 


Alexander Batteries makes replace- 
ment batteries for Midland LMR Syn- 
Tech 70-155 portables: 

() Model R7017 7.5V S500mAh 
replaces Midland model 70-B17. 

CO) Model R7018 7.5V 900mAh 
replaces Midland model 70-B18. 

(1) Model R7019 7.5V 1.3Ah replaces 
Midland model 70-B19. 

The battery construction features an 
ultrasonic seal applied from the bottom, 
instead of the side. The technique used 
helps to prevent the packs from break- 
ing if they are dropped. 
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Add the Finishing Touch... 


You Already Own 75% of a Packet Radio Station! 


Add a PK-90 Packet Radio Controller and Send 
Any Text or Data, Error-Free, to a Remote oh 
Screen, Disk, or Printer. 


Control module displays ID 


Voice and data system 
service covers the nation 

The CoveragePlus voice and data 
mobile system meets trucking industry 
requirements for nationwide communi- 
cation. The system uses Motorola’s 
trunked two-way radio technology and 
a network of specialized mobile radio 
(SMR) systems. 

Circle (366) on Fast Fact Card 


Positron’s “intelligent control 
module’ uses an LCD to display 
automatic number identification infor- 
mation. The module works with the 
company’s dispatching center equipment 
to facilitate taking calls by simplifying 
call managing and call transferring. 
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407/777-1440 800/327-9308 
FAX: 407/777-1447 
TELEX: 362837 (Helper UD) 


RF MILLIVOLTER™ 


5W portable output is 
switches to LW RF output 
The series 2000 SW, six-channel port- 
able from Advanced Videotech offers 
switchable power output of IW. The 
radio has a die-cast steel frame and low- 
battery indicator. The radio comes with 
a 6-inch rubber duck antenna, a belt clip 
and crystals for one VHF channel. 
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20kHz to 1.5GHz 
300 Microvolts to 100V 
Circuit Loading<2 pF 

$750 complete w/probe 


HELPER INSTRUMENTS COMPANY 
P.O. Box 3628 
Indialantic, Florida 32903 USA 
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DATA‘MATE MDT 


Some people take 


2-WAY ALPHA-NUMERIC TEXT TERMINAL |. longer to Study their 


ACCURACY @ 
SECURITY @ 
INTEGRITY @ 


EMERGENCY @ DELIVERY © TRANSPORTATION 


@ 9 PROGRAMMABLE STATUS MESSAGES 

@ 4 PROGRAMMABLE “CANNED” MESSAGES 

@ SEND 40 CHARACTER TEXT TO BASE 

@ RECEIVE 256 CHARACTER TEXT FROM BASE 

@ STORE 99 MESSAGES FROM BASE 

@ VEHICLE |.D. — GROUP |,D. — PRIORITY MESSAGES 


CALL OR WRITE FOR INFO OR DEMO DISKETTE 


DINET 


2611-F Temple Heights Drive 
Oceanside, CA 92056 
(619) 724-5955 


Dealer 
inquiries 


DISTRIBUTED NETWORKS, INC. BRETT] 
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menu, than choosing 
their Cellular. 
equipment. 


Let Sinclair help you 
make the right selection. 


Quality equipment delivers 
lower operating cosis. 


SINCLAIR 


Sinclair Radio Laboratories Inc. 


675 Ensminger Rd., Tonawanda, N.Y. 14150 Tel.: (716) 874-3682 
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Don’t Drive Away 
. Without It. 


Cel jack™ Connects RJ11 

Landline Telephone Equipment, hy, 
Auto Dial/Auto Answer, Loop or‘ 
Ground Start, To a Cellular Radio b by. 
~_ all Telco Central Office Functions, 


inc. 
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Advanced Bird 
Model 43P Wattmeter 


MEASURES PEAK POWER OF 
SSB AND OTHER AM SIGNALS 
The new Bird Model 43P Wattmeter — simi- 
lar to our standard Model 43 Wattmeter — 
has the added capability of measuring 
audio peak power of single sideband and 
other AM modulated signals. 


The Model 43P includes a peak measur- 
ing circuit board which mounts into the 
back of the Model 43 
housing, enabling you to 
measure peak power to 
an 8% F.S. accuracy, without affecting cw 
operation or accuracy. (Owners of the stand- 
ard Model 43 can modify their own units with 
retrofit kit Model 4300-400.) 

Contact your Bird distributor or the factory 
for details. 


fas) 30303 Aurora Ad, Cleveland (Solon), Ohio 44139 — 2794 
216-248-1200 TLX: 706898 BirdElec UD FAX: 216-248-5426 
i WESTERN REGION OFFICE 
Bw Electronic Corp 
62) Oya Ave.. Suite F. PO Box 28 Oye) CA 93023 805-646-7255 


Electronic Corporation 
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312/256-8000 


de & Fixed Cellular Telephony 1215 Washington Ave. Wilmette, IL. 60091 


New products 


Photovoltaic modules 


Atlantic Solar Products offers Arco 
Solar G-series solar electric power mod- 
ules in seven power ratings from 5W to 
25W. Reaction injected molding and 
special polymers used during assembly 
improve the thin-film solar module's 
durability. 
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Cellular hand-held permits 
access to 2 phone numbers 


Panasonic’s EB-KJ3500 compact 
cellular hand-held features a dual select- 
able telephone number function that 
allows a user to subscribe to two cellular 
phone numbers. The unit has a 
rechargeable battery that enables 12 
hours standby and as much as 70 
minutes of continuous talk. Features in- 
clude a backlit keypad, a large 
30-character LCD, 832-channels, 
signal-strength indicator, on- and off- 
hook dialing, low-battery warning, 
resettable total timer, individual call 
timer and scratchpad dialing. The unit 
has a stay-alive function that holds the 
connection while changing the battery 
within five seconds. The phone weighs 
19 ounces. 
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Mobile RF amplifiers 

Smart Amp RF amplifiers are pro- 
tected against accidental RF overdrive, 
high VSWR and thermal overload. If an 
amplifier should shut down for any of 
these faults, three LED status indicators 
show which condition is the cause. 
Made by Shure Brothers, the ampli- 
fiers are available in various frequency 
ranges and power ratings. Circle (378) on Fast Fact Card 


Midland LMR’s model 70-0500 SL-105 SINADDER™ NOW—WITH 
CWB Syn-Tech II lowband VHF mobil 
covers 37MH2 to 48MH2z at rated spec- AUDIO DISTORTION SCALE 
ifications without retuning. Within the ————— ’ 


IIMHz segment, the radio can be pro- 
grammed for as many as 320 channels 


epee op 


organized in as many as 16 channel True RMS SINAD & 8 range RMS Voltmeter 
groups. RF output is adjustable from 

25W to SOW. A dual high-low power HELPER INSTRUMENTS COMPANY 
option provides 25W-to-SOW and |W- SL-105 $395 407/777-1440 

to-IOW ranges that may be selected from CML-1 with C-message ere anaes 

the control panel or programmed by filter for Cellular $525 TELEX Sees (HELPER uD) 


channel. PO, BOX 3628 
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PROFESSIONAL 


VOICE LOGGING RECORDERS 


WITH OPTIONAL 


TIME TRACK and LONG PLAY RECORDING 
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An inefficient 
Cellular system 
can turn your 


saw 


TAC) mae ae 
Acad 


CONDE 
MICHOMONE 


<A 
i = 


———— —s eee 


| = “ 
cm Sinclair can get you 
NEW "VLA" series of recorders are designed to provide complete documentation out of the pi ckle. 


of important telephone conversations, two-way radio messages, and dictation. 

* Automatic voice activation ¢ Up to 16 hours of talk time per cassette ¢ One button v6 64 das 

inatant review of messages ¢ Fail safe alarms prevent operator error © Full line of System design and quality 
accessories * Optional Talking Time Clock continuously repeats the time and date on ; ; 2 
@ separate channel throughoul every recording Simple installation with most tele- eg u ip ment mi rakes the d ifferer 2ce. 


phones and radios « Six models to choose trom « $315.00 to $405.00 


581 LIBERTY HIGHWAY . i | ( [ A ( Pp 
[©] QMNICRON BER occe 
ELECTRONICS 203-928-0377 Sinclair Radio Laboratories Inc. 
675 Ensminger Rd., Tonawanda, N.Y. 14150 Tel.: (716) 874-3682 
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will = et New products 
Nie (ce Ww INAS ) i" hh ‘h Replacement batteries fit 
sul 


= Standard HX400 radio 


Two replacement batteries from Alex- 

ander Manufacturing fit Standard’s 

HX400 radio. Model H26240 replaces 

Standard CNB40 and is a 500mAh, 

12.5V battery. Model H26241 replaces 

Standard CNB41 and is a 900mAh, 12V 
battery. 
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aati narors 
sacl’ nates et MAR No? 
giatod an 
Ki Crystal-controlled two-ways 
The Uniden “B” series of crystal- 
controlled two-way portables and 
mobiles includes: 
| BP portables with two-channel 
capability and a high-low power switch 
NEWMAR P.O. BOX 1306, NEWPORT BEACH, CA 92663 (714) 751-0488 that lowers the power to IW. The BPH 
52 offers SW maximum output for high- 
Circle (89) on Fast Fact Card band VHF. The BPU 42 offers 4W max- 
imum output for UHF. 
(1BM mobiles with two-channel 
capability and front-fire speakers. The 
BMH is a 30W highband VHF unit. The 
BMU is a 25W UHF unit. 
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OUR COMPLEMENTS TO YOUR RADIO|} AUTOMATIC 
RADIO STATION 


CW IDENTIFIER 


MODEL 813A 


e MULTI-MODE OPERATION 
e CHANNEL IN-USE INHIBIT 
e REPLACEABLE CALLSIGN 
e MINIATURE SIZE 1" x 4” 

e ONE YEAR WARRANTY 


$79.95* 


OUR complete line 
of accessories 
enables use of por- 
table or mobile 
radios in virtually 
any situation. We 
have extensive ex- 
perience in solving 
communication 
problems — from 
the routine to the 
extremely difficult ScaRIG DERE. FOUR 


ule & vas Seicom 


Simply contact us. CORPORATION 


"Plus Shipping, Handling & CA, Sales Tax 


Securitron Co. 


PO Box 32145 San Jose, Ca. 95152 
Phone (408) 263-6434 
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1400 Stierlin Road 
Mountain View, CA 94043 


415/965-8020 


Maximize Your GAIN... 


8874/3CX400A7 
97-10887A01 


$D1414 
$D1421 


48-869625, 795-1 


8961/3CX400U7 
97-10794A01 


19A134243P1, 19A134387P1 
19A134340P2 


ol) bm 


5894B/8737 


In 1979 RF Gain was 
created in the midst of a com- 
munications market needing 
an alternative source to the 
original equipment manufac- 
turer. 

Today, RF Gain, as adivi- 
sion of Richardson Electronics, 
Ltd., is serving all aspects of 
the communications industry 
— from radio repair shops to 
major OEMs worldwide. We 
have built a successful 
worldwide operation by offering 
a vast supply of electron tubes, 


4CS250R 


74NO03 
51-82274NO3 


MRF455, MRF224 8B560A/AS 
$D1018-6 65-83382D02 
8643 48-869741, 48-84411L04, 
97-136A01, 97-136A02 EFJ4021, EFJ4053 

8072, 4657 MRF646 

65-83999G01 MRF247 
48-869583 8122 

EFJ4051 


With RF GAIN 


closed circuit television equip- 
ment and RF transistors. Major 
manufacturers we represent 
include Acrian, Amperex, 
EIMAC, Motorola, National, 
Philips and SGS-Thomson. 

A90% same-day shipping 
record assures the service you 
need. 

Contact Richardson/RF 
Gain to receive our latest com- 
munications catalog and the 
industry's most extensive 
semiconductor cross-reference 
guide, For PC users. we also 


offer our cross-referencing and 
price list on disk. That way, all 
the semiconductor cross-refer- 
ence information you require, 


including prices, are, literally, 
right at your fingertips. 

Call us today and discover 
a convenient source. 


Richardson Electronics, Ltd. 
Corporate Headquarters (800) 323-1770 
(312) 232-6400 
(800) 645-2322 
(800) 348-5580 
(800) 221-U860 


RF Gain Division 

All USA Sales Offices 
U.S, Export Inquiries 
Europe/England (0522) 542631 
Canada (800) 387-2280 

All other international inquiries call Corporate Headquarters. 
Visit us at LMEE, Booth #931. 
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Philips Pagers. 


Because Time 


Just knowing who, what, where a nd why 
isn't always enough. Busy on-the-go 
people need to know when. A matter 

of minutes can make all the difference 
whenever time is critical. 

That's why Philips has introduced its nu- 
mericand alphanumeric pagers in the U.S. 


Message fime stamping 


These sophisticated models have what 
no other pagers in the U.S. have. Message 
time stamping. An internal digital clock 
logs each message as it arrives, while also 


acting asa traveling alarm or pocket watch. 


Is Money. 


Upper and lower case characters 


That's just one of the features that distin- 
guish Philips as the world’s paging 
leader. The PG32N numeric model has a 
125-character capacity with a large liquid 
crystal display of up to 10 bold numbers 
ata time. The PG32A Alphanumeric 
pager features up to nine memories with 
a512-upper and lower case character 
capacity. 


And both feature rapid stored message 
access, scrolling of selected messages, 
eight-address capability, urgent and 
voice message indications, automatic 
call deletion, 19 easily understood infor- 
mation flags, and long battery life with 
low battery indication. 


Sleek and sophisticated 


They're light and compact, sleek and 
sophisticated. 


Philips offers a ne tone-only version 
as well. It's the smallest and most elegant 
pager available in the world, with simple 
three-button control, eight-address capa- 
bility and four distinctive tone patterns. 


All three models are based on the interna- 
tionally accepted POCSAG code, origi- 
nated in Philips own research laboratories. 


For information on carrying the Philips 
line, please call (407) 740-6655. 


Because time is money. 


When The Message Is Worth Sending, 
It's Worth Philips 


[pHiLips! 


a PHILIPS 
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iterature 


Part 90 FCC regulations 
offers up-to-date data 


“FCC Rules and Regulations: Part 
90” is available from the National 
Association of Business and Educa- 
tional Radio. The rules edition offers 
information current as of Feb. 15, 1989, 
and it contains rules for all private land 
mobile radio services. Names, ad- 
dresses and telephone numbers of FCC- 
certified frequency-coordinating com- 
mittees are listed in the reference, as 
well as FCC district field offices. Dis- 
counts are available on orders exceeding 
10 copies. 
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Report covers 
cellular market 


A study of the cellular market to 1997 
is available from Technology Futures. 
The study examines improvements and 
implementation of digital technology 
and total monthly cost of cellular 
service, 
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Analog Multimeter AM-2001 
Digital Multimeter OM-7143 
trom Goldstar Precision 


@eoaooeceaonvneeeeeoeeveeeceeeoeceaoseeaeeoeeeaeeaeeeeoeeceoaeceae ences 


Testing 1¢2¢3 


Look what Primus has in stock for same day 
shipment to you!! 


¢ Bird «Decibel. + Goldstar 
*Hameg -IFR « Telewave 
We're your one-stop shop for all your 
testing needs. 


SE OF 171) S 
ELECTRONICS CORPORATION 
FAX #815-436-8945 » 800-435-1636 « [IL] 800-892- 14138 


eeseecoeoeeeceeeveeceeeeaceeceseecaeoeseeae 


Equipment catalog covers 
cable, towers, radio systems 
Andrew’s catalog 34 serves as a 
systems planning guide, a product selec- 
tion and specification guide, and a 
technical source for various product ap- 
plications. The 488-page publication in- 
cludes land mobile radio and cellular 
telephone systems; microwave; coaxial 
cable; towers; equipment shelters; 
satellite communication; and other 
communications-related equipment. 
Circle (426) on Fast Fact Card 


Cellular retail report 
shows price declines 

“The Retail Market of Cellular 
Telephones” shows cellular telephone 
prices for June 1988 continue to drop. 
Portable sales continue to rise, accord- 
ing to the survey from Herschel 
Shosteck Associates. Other statistics 
are included in the report, such as the 
current owners of cellular telephone are 
prime purchasers of portables. 
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INCREASE 
YOUR 
BOTTOM 
LINE... 
WITHOUR 
PRODUCT 
LINE! 


The CES Winning Lineup 
brings you the right product, 
at the right price with the 
right support. 


From economical simpiex single user 
systems to complete terminals with 
billing packages for community 
systems, CES has the right products to 
enhance your sales and generate 
recurring income. Find out how, call or 
write for “Your Free Persona! 
Telephone Interconnect Planning 
Guide” an informative book detailing 
the “How To” of radio interconnect. 


TELSPHOME HTERC 


Puen | 


Communications 
Electronics 
Specialties, Inc. 

931 S Semoran Blvd. Suite 218 
Winler Park. Flonda 32792 


Local: (407) 679-9440 FAX: (407) 679-8110 
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Good service is essential to compete with retail 


Consolidation continues to affect the 
mobile radio industry, and some 
analysts speculate it will govern shifts 
in product distribution. Ahead for 
mobile radio is retail distribution, ac- 
cording to predictions. “I think retail 
sales is the evolution of our industry. We 
don’t have to sell product ourselves to 
be profitable. Let retail people sell it for 
us. I don’t think we can afford armies 
of salespeople in the '90s,” commented 
Mark Dunaway, owner of a consulting 
company in Atlanta, at a trade show. 

Will retail sales of mobile radios af- 
fect most operations? According to the 
majority of readers responding to the 
January ““What Do You Think?” ques- 
tionnaire, the answer is it will have some 
sort of impact. The effect is reported in 
these statistics: 


TYPE OF EFFECT % 


37.1% 
34.8% 


Big impact 
Some impact 


Little impact 12.4% 
No impact 14.6% 
No answer 1% 


Cellular mobile telephone sales from 
inception have been a retail item and 
have penetrated the marketplace at 
various retail outlets. But for other land 
mobile products, two-way dealers have 


Retail advantages 


e Market awareness. 


e Increase volume of sales. 
¢ Lower customer prices. 
¢ More users. 


served as major distribution centers. For 
these dealers, the onset of retail distribu- 
tion could be damaging; for others, it 
could lead to a broader use of services 
and market growth, readers report. 
Readers are divided on whether retail 


distribution will force out dealers; 
44.9% say yes, and 46.1% say no. 
“Took at Ritron’s Jobcom and 
Motorola's Radius. These units are sold 
by a lot of retailers. The units sell to the 
public cheaper than I can buy them. 
One customer asked why he could buy 
a radio for $295 (SW, two channels) 
when my (better) radio was $565,’ com- 
ments a dealer. 


Service is key 

Despite the advantages of volume- 
buying discounts afforded to retail 
outlets, dealers lament that good serv- 
ice is vital to traditional two-way 
distribution survival. “Retail will not be 
able to offer the full service of a dealer,” 
a reader comments. Offers another: 
“Retail outlets won't have the service or 
follow-up sales contact that our shop 
will and does provide.” 

“Full service, turnkey dealers will 
always be needed—witness the mighty 
IBM in the computer room,” adds a 


ONE MOBILE RF AMP THAT 


WON'T DIE IN THE LINE OF DUTY. 


SHURE SMARTAMP"—THE FIRST COST-EFFECTIVE MOBILE RF 
AMPLIFIER SMART ENOUGH TO PROTECT ITSELF, Intelligence sets 
SmartAMP apart. It’s constantly analyzing and monitoring three 
crucial operating conditions: VSWR, temperature and input power. 
When SmartAMP detects a danger condition, it shuts itself down. 
Avoiding any damage. But the operator remains ‘‘on the air” — 
operating at transmitter output power. 


SHURE SMARTAMP SHUTS ITSELF OFF—TURNS ITSELF BACK ON. 
SmartAMP continues to monitor operating conditions even after 
it has shut itself down. And as soon as conditions again allow 

for safe operation, SmartAMP automatically resets itself to deliver 
rated output power. 


u 

t 

SHUre | 
a} SWAFOVERDAIVE 


ft) oveaTemp 


POWER 


August 1989 


coupon below. 


8 RELIABLE MODELS TO CHOOSE FROM. SmartAMP comes in 
8 different models—4 UHF and 4 VHF — designed to meet most 
requested land mobile frequency ranges. 


SHURE SMARTAMP COMES WITH AN UNBEATABLE WARRANTY. 
Each SmartAMP comes backed by a limited one year warranty, 
covering all components — even the final RF power transistors. 


ANOTHER QUALITY PRODUCT FROM SHURE. Like all Shure products, 
SmartAMP will perform to specifications — if not exceed them. 


CALL TOLL-FREE 1-800-257-4873 (In Illinois call 1-800-624-8522) 
for more information on the Shure SmartAMP. Or return the 


your free brochure. l 
Name | 
PLEASE PRINT 

Title | 

Company o| 
m a 

City State Zip s | 

Phigite__7__ ey | 

AREA CIDE 
, SHE ® Dept. 1563, 222 Hartrey Ave. | 
re Evanston, IL 60202-3696 

at il 
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dealer. ‘‘The impact on established two- 
way dealers will not even effect their 
operations,” echoes a dealer. 

“Those dealers who are 90% sales 
and 10% service will be severely hurt: 
the 90% service dealers won't.” agrees 
a dealer and service shop owner. 

Besides the advantage of service 
capability, dealers point out other dif- 
ferences that will enable them to survive 
and compete. “Low-end product would 
become more disposable. We would 
market mainly middle to high end prod- 
ucts,” a reader remarks. ‘Two-way 
radio is specialized. Dealers have this 
special knowledge,’ adds an engineer. 

“Consumers are not ready for mail- 
in service. Retailers are not willing to 
educate themselves in the business,” 
adds a sales and service shop vice 
president. 


Price compromises 

Dealers contend that small operations 
will have problems competing, especial- 
ly with price concessions. “Dealers 
unable to compete pricewise or 


whatever will be gone,” comments a 
technician. Notes a service manager, 
“Trying to compete with large quantity 
discounts forces the smaller dealers to 
drop product lines because we cannot 
compete pricewise.” 

“Dealers, especially the smaller ones, 
will not be able to compete because of 
buying power,” stresses a dealer. “Most 
dealers cannot afford to buy great quan- 
tities of product to compete with prices,” 
concurs another dealer. 

Surmises a technician: “Why pay a 
dealer a ‘fair’ price for products and 
services when you can get a ‘blue light’ 
special?” 

Although many dealers believe the 
small operation could suffer with retail 
distribution, others perceive the move 
to retail outlets as healthy. ‘*[Retail] 
probably will force some dealers out, 
but it should cultivate the field causing 
gains for others as well,’ comments a 
dealer. “Look at how much interest 
cellular spurred in SMR.” adds a 
manufacturers representative. 

“Any exposure almost always means 


BE 


G 
Fine QUALITY & aa 
PORTABLE RADIOS * PAGE 


free BEE) 


LEATHER 
CASES 


FOR PORTABLE | 


RADIOS 
AND 
PAGERS 
Cases for most 
popular models 
always in 
stock! 
Logo 
imprint 
FREE 
with 


orders of 
25 plus! 


time. It’s time to 
call and order! 


1-800-258-3860 
Or through your 
favorite distributor. 


Protect your portable radio, pager or instrument with a BEE 
genuine leather hand-crafted case for long service and maxi- 
mum protection. For added security against loss, customize 
with your company trademark. Cases for most popular models 
always in stock, most orders shipped same day. 


ELECTRONICS INC. 
2655 Gardner Road, Broadview. Iliinors 60153 
(312) 345-0337 « TOLL FREE 1-800-336-3115 
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Feedback 


more sales,” responds a technician. 
Adds another technician: “When Wal- 
Mart sells two-way, people who have 
never noticed two-way will see it.” 
“More potential users will be exposed 
to the professional quality land mobile 
product,”’ notes a technician. “It (retail) 
will increase sales through awareness, 
not just ‘retail sales, *’ adds a techni- 
cian. “Manufacturers will suddenly 
spend big ad dollars to support the ‘K- 
Mart-type’ buy,” suggests a dealer. 


Costs of retail 

Readers believe there could be 
detrimental costs associated with retail 
distribution. “Retail will spur market 
awareness but will cause and cost the 
manufacturers their reputation,” notes 
a dealer. “Large retailers do not have 
the technical expertise to design systems 
or talk logically about land mobile prod- 
ucts. Without experienced sales person- 
nel, they could do more damage than 
good,” explains a communications serv- 
ice manager. 

A consultant adds, “I feel it has the 


potential to turn business radio into 
another citizens band.” Echoes a dealer. 
“It will simply put products into un- 


Retail disadvantages 


¢ Forces out smaller dealers. 
¢ Possible illegal operation. 

¢ Lack of technical expertise 
and support. 

¢ No specialized service, after 
sales aid. 

* Less professional manner. 


qualified people's hands and thus ruin 
manufacturers’ reputations.” 

Others do not see the need for retail 
sales. “Two-way radio is a professional 
product and those persons inclined to 
retail buying are not a part of this 
market,” says a dealer. Adds another, 
“Those who need mobile radios are 
more than aware of its existence.” 
“Those who need communications are 
aware; those who do not need it won't 


buy much,” adds a dealer. 


Spectrum overload? 

Readers cite unauthorized and over- 
crowded spectrum uses as potential 
problems with retail distribution. 
“Retail will spur sales of equipment by 
big retailers. From what Regency, 
Ritron and Radius are doing, ] hope that 
the FCC will be ready to handle the 
problems that are certain to come,” 
states a dealer. 

“As long as restraint is used in sell- 
ing product to licensed operators only 
and programming is limited to author- 
ized users only, I don’t see much of a 
problem,”’ explains a public safety 
coordinator. 

A communications specialists adds: 
“The last defense against the FCC 
deregulation is the honest. knowl- 
edgeable and reputable dealer. There is 
the possibility of increased unauthor- 
ized uses on public safety channels and 
of increased deliberate jamming of 
channels.’ 

“Dealers tend to regulate use of 


CA7-460 


BROADBAND YAGI 


450-470 MHz 
10dBd GAIN 


At Scala, “ruggedized” is MORE than a figure of speech! It is a philosophy of design that has guided 


us since our beginnings in 1953. The use of seamless drawn pipe and tubing, the best alloys, heavy 
aluminum castings, stainless steel hardware and fastenings, foam potting techniques and tough 
anodized finishes ensures that Scala antennas perform to specification for many years in the most 
demanding environments in World, from tropical to arctic. 


Today's antenna system must match the standards of performance and reliability found in modern 
radio equipment. Rely on Scala for truly professional land-mobile fixed-station antennas for your 
trunking, paging, point-to-point, multipoint, control and conventional two-way radio applications. 


Please contact us for technical information, applications assistance and pricing. Discover the Scala 


difference! 


SCA LA ELECTRONIC CORPORATION 


P.O. BOX 4580 
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MEDFORD, OR 97501 
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PHONE: (503) 779-6500 
FAX: 
TELEX: 151681 (SCALA MEF) 


(503) 779-3991 


GENERAL 
COMMUNICATIONS, INC. 


GE MOBILE COMMUNICATIONS 


lf You Missed The 
Boat On Our Last 
Trip Contest... 


Don’t Let Our Next Trip Fly By... HAWAITI 
ps =e 


i No otal 
Sa , ae 


ae 
Ask Greg or Rick 
for Details! 


1-800-356-3200 


5157 ANTON DR. 
MADISON, WI 53719 


Circle (75) on Fast Fact Card Visit us at LMEE, Booth #216. 


gust 1989 Mobile Radio Technology 93 


Feedback 


make it worse,” surmises a land mobile 
service manager. “I think they will 
saturate the uncoordinated frequencies,” 
adds a dealer. 

Some dealers will not look favorably 
upon manufacturers who resort to retail 
distribution. “It could give the manufac- 
turers a poor name if support services 
are not available after the sale by a small 
outlet,’ says a dealer. 


unauthorized channels. We anticipate 
many more unauthorized users,” echoes 
a communications officer. “Who will 
license all these radios? Will there be 
any control?’ asks a dealer. ‘““The 
misuse of spectrum is already a serious 
problem in the major market areas,’ 
echoes a dealer. 

“With all of the frequency congestion 
and unlicensed use today, this will only 


IF YOU WORK ON SYSTEMS WITH 
PHONE LINES YOU NEED A LINEMAN™ 


* Listen to the line or cable 

* Communicate with the 
dispatcher/remote from the 
base station 

* Measure line levels 

* Measure tone remote control 

$275.00 tone levels 

$25.00 * Measure line attenuation 


HELPER INSTRUMENTS COMPANY 
PO, BOX 3628 INDIALANTIC, FLORIDA 32903 USA 
I3| TOMAHAWK DRIVE, INDIAN HARBOUR BEACH, FLORIDA 32937 USA 
FAX: 407/777-1447 800-327-9308 TELEX 362837 (HELPER UD) 


MODEL ue 


CARRYING CASE 


407/777-1440 
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MORE EMI/RFI 
PROTECTION 


HIGHER PERFORMANCE 
Independent tests show Lindgren’s double- 
electrically-isolated (DE!) design assures higher 
shielding effectiveness in low-frequency magnetic 
and high-frequency electric fields. 


MORE SHIELDING SYSTEM OPTIONS 
We offer a complete line of modular enclosures, 
cabinets, and custom rooms. 

Shielding materials, in solid-sheet or screen, 
cover almost any shielding requirements 

Our application engineers will help you design 
enclosures that meet your requirements for 
windows, filters for power and signal lines, wave 
guide feedthrus, and lights 

Other options include RF connectors, fiber- 
optics, special access panels, automatic doors, 
emergency exits, permanent ramps, and flush 
floors with low-rise thresholds. 


EASY MODULAR ASSEMBLY 

Our patented resilient clamping system permits 
easy assembly. Enclosures can be modified and 
relocated again and again without compromising 
performance. 

Lindgren also designs and builds a variety of 
shielding solutions for industrial, medical, military, 
and scientific applications. 


312-307-7200 
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“Tt will hurt their credibility because 
the retail store cannot give service after 
the sale,’ adds a service manager. 

“How would a car dealer like Sears 
selling Cadillacs?” retorts a dealer. “I 
think it is going to create problems for 
them, and I look toward capitalizing on 
their shortcomings,” adds a dealer. 

“Tam against it. Why make service 
and sales organizations at small local 
dealers compete with retail chain 
stores?” responds a technician. “It 
should not be done if it will harm the 
dealers who in the final analysis will 
stand behind the product and also 
recommend or not support it,’ concurs 
another technician. 

On the positive side, comments in- 
clude: “It is an excellent way to sell 
more low-end product.” “It is a logical 
step to lower prices and to increase 
volume.” “It is inevitable.” 

Surmising dealers reaction to retail 
distribution, a dealer says: ‘Retail 


outlets are the biggest and worst com- 
petitors. They not only cut prices but of- 


FR 


fer no service.” 


ONLY LINDGREN MODULAR SHIELDING SYSTEMS 
ARE ASSEMBLED, TESTED, & GUARANTEED 
TO MEET SPECIFICATIONS BEFORE THEY'RE SHIPPED. 


Call us for more information and applications assistance. 


| LINDGREN 


-—! Ri ENCLOSURES 


400 High Grove Blvd. 
Glendale Heights, |L 60139 
Phone: 312/307-7200 

FAX: 312/307-7571 


Henderson Mazzella 


Scott Henderson, vice president of sales for Midland 
LMR, Kansas City, MO, joins the board of advisers for the 
International Mobile Communications Expo and Expo/East 
shows. 


Glenayre Electronics’ acquisition of the Canadian and 
U.S.A. operations of Multitone PLC, U.K., creates new 
assignments and responsibilities for several former 
Multitone executives and managers in Springfield, NJ. 
Multitone U.S.A. was based in Springfield, which now is 
the headquarters of Glenayre Electronics U.S.A. 

Multitone U.S.A. president David G. Mazzella Jr. 
becomes vice president of sales at Glenayre U.S.A. 

A Multitone U.S.A. national sales manager, Kathleen 
“*Kate’”’ Gibbons, becomes Glenayre U.S.A. sales manager 


LOOKS 
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Water ‘aces with any tre 
* Dual power AC-DC ope re 
* Speaker monitor. 

* Switch-set digital ti 
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At zal Ua 
VOICE ‘STORAGE LEADER SINCE 1963 


Teen 


PRODUCTS FOR COMMUNICATION 
5504 State Road-Cleveland, Ohio 44134-216-351-1755 
1-800-722-6664 -FAX: 216-661-1040 «Telex: 241424 
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DECEIVING 


The STHCO Cellular/VHF Broadband Disquised Antennas. 


Our innovative models deliver what appears to be ordinary 
13-inch cellular antennas — but they cover the entire 
150-174 MHz bandwidth, without tuning! 


And, because they fit a/ cars they're conveniently 
stocked and easily installed either permanently, or as 
loaners. 


In magnetic, roof, or trunk lip mount. 


AND NOW — AVAILABLE IN UHF! 


From STI-CO, where the best ideas 
are disguised. 


STrco 


INDUSTRIES, INC. 


36 LETCHWORTH STREET = BUFFALO, NEW YORK 14213 © (716) 881-3287 


Circle (98) on Fast Fact Card 
August 1989 Mobile Radio Technology 95 


NEV 
VMODULAR 
MOUNTS 
FROM 


SemMmeer-cOrmson 


Extra heavy construction and your choice of con- 
figurations are now available in both StackMaster II 
and Data-Base! 


Choose the base that fits your vehicles and combine 
it with a mount structure tailored to your communi- 
cations equipment. 


FOR 
COMPLETE LITERATURE 
CALL TOLL-FREE 


yoy 


StackMasterli 


Mount 2 to 8 radios, siren/light con- 
troliers, etc. in a single or double 
stack. No dashboard brace is re- 
quired. Easily converts toa 
Data-Base when needed. 


DATABASE 


Mount any North American-made 
mobile data terminal or 
laptop, with or without a 
siren/light controller 
and/or radio. 
Includes swivel and tilt 
with adjustable braking. 


GemMmscer-cornson 


801 Francis Street, Stevens Point, WI 54481 
Woy 1-800-GJ-MOUNT (1-800-456-6868) 
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People 


for MessageTech and Dytel products. 

John Badrick becomes U.S. sales manager for Glenayre’s 
Multitone and Ferritronics products. 

Two new managers join the company: 

Hoie Meinzer, BBL Industries’ western area sales 
manager, leaves BBL, Atlanta, to join Glenayre U.S.A. as 
U.S. national accounts manager. 

Lowell Hardison exits BBL as a sales rep for seven 
western states to fill the southwestern regional sales manager 
post with Glenayre U.S.A. 


Richard Chocolate advances from manager of system 
engineering to international sales manager for Celwave, 
Middletown, NJ. 


Appointments at Celltronics, San Diego: 

Customer service manager Barry Canter advances to 
assistant sales manager for the Neutec, Neulink and Trilec- 
tric divisions. 

Production technician Roberta Reik advances to customer 
service manager for the same divisions. 

Major accounts executive Bruce Wallace moves up to na- 
tional sales manager. 

Jennifer James joins Celltronics as international sales 
coordinator, leaving an international public relations posi- 
tion with another company. 


PSSSPORTHATT OF A CHAMPION. Gy 

GET BETTER RECEPTION IN YOUR CAR!! Y 
REDUCE LOST CALLS!! 

NEWEST PORTABLE ANTENNA 


FOR VHF or UHF 
HAND HELD RADIOS 


t Great for Travel, betes _ Unity Cake 

¥Y Rental Cars, 

Uf Trucks, etc. 

Y Plugs into Radio \ Improves Reception 


on Hand Helds 


Circle (100) on Fast Fact Card 


C alendar 


August 


6-10—Associated Public-Safety Communications Officers 
53th Annual National Conference, John Ascuaga’s Nug- 
get, Sparks, NV. Contact: 800-824-1850. 


CONTACTLESS DESOLDERING 
AND SOLDERING 
with the Leister Hot-Jet Hot Air Tool 


27-30—International Association of Fire Chiefs Annual 
Meeting, Indianapolis Convention Center, Indianapolis. 
Contact: 202-833-3420. 


September 


7-9—Land Mobile Expo/East, Orange County Convention 
Center/Civic Center, Orlando, FL. Contact: 303-220-0600. 


S) 
s 
<x 
= 
O 


October 
4-7—Telocator 41st Annual Convention and Exposition, aa For contactless de-soldering and soldering of 
Washington Convention Center, Washington, DC. Contact: SMD- and DIP-components in 3-6 seconds. 


202-467-4781. 


Electronic Temperature Adjustment from 20 to 
600°C, Three-way Air Volume Adjustment from 1 


14-19—International Association of Chiefs of Police An- to 30 litres per minute. 

nual Meeting, Commonwealth Convention Center, ASK FOR BROCHURE MQ147 
icville act: -O48- 72 . : . 

Louisville, KY. Contact: 301-948-0922. By brlan 1: whilte:ee,. ics 

16-17—American SMR Network Association Fall 313 HENRY STATION ROAD 

Meeting, Ritz Carlton Hotel, Rancho Mirage, CA. Con- UKIAH, CA 95482 (707) 462-9795 

tact: 202-331-7773. a FARMINGDALE, NJ 07727 (201) 938-2700 


DISTRIBUTOR INQUIRIES WELCOMED 
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TRULY IRRESISTIBLE 


MODEL 5 Because the Model 5 DOES MORE and 
COMMUNICATIONS COSTS LESS than similiar encoders, 
ENCODER the Model 5 truly is an irresistible buy. 


FEATURES: 


® Multiple format options include either two-tone and five/ 
six tone or two-tone and DTMF 


@ Built-in electret microphone eliminates need for 
separate desk microphone 


@ Field programmable parameters include: 
format, tone series, codeplans, tone groups, 
call sizes (100, 1,000, 10,000, plus), tone 
timing, alert tones, voice time, autopage 
and more 


®@ Attractive console designed for reliability 
and durability, with high-quality 
keypad 


ZETRON 


“Technology That Pays” 


Call or Zetron, Inc. 


Write 12335 134th Court NE, Redmond WA 98502 
Today Phone (206) 820-6363 FAX (206) 820-7031 
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QUANTITY DISCOUNTS! BUY MORE & SAVE!! 


MOTOROLA 

#=PL* = DPL STH = SYNTHESIZED 

800 mhz. 

16 T45VBJ SYNTOR 35W 32F ... 0... cc $ 725 
14 T45RTA MICOR 35W 5F...... { 475 
6 L35WLB MOTRAR 20 CHANNEL TRUNKED . 250 

UHF 450-512 mhz. 

U1 = 408-420 U3 = 450-470 U4 = 470-494 

U5 = 494-512 U4A = 450-512 

11 T74JJA MITREK 100W 4F . $525 
6 T44JJA MITREK GOW 4F USA... 395 
3 T34JJA MITREK 25W 4F U4A 2 295 
9 T44RTA MICOR SOW 4F U3..... 220. n, 195 
16 T34RTA MICOR 25W 4F W/SPACED U3........- 199 
11 T54BBA MOCOM 70 75W 4FU3.....,,,......- 425 
6 T44BBA MOCOM 70 SOW 4FU3....0...... 255 
12 T44BBN MOCOM 70 25W 4F U3.............-- 195 
5 T-1400 MOTRAC 90 W IMTS BASE/APR .......-- 789 
10 T-1838 PULSAR || UHF IMTS MBL PHONE ....... 895 
6 T-1839 PULSAR || UHF IMTS NO ACCY’S ........ 196 
12 T-1840 PULSAR Il UHF IMTS NO ACCY'S........ 195 


VHF 150-174 mhz. 
V2 = 150-162mhz V2A = 150-174mhz 


9 L73JJB MITREK 110W* #SUPER CNSLT/TC ...... $995 


3 T83JJA MITREK 110W* #MOBILE 4F V2A....... 695 
1 TS3JJA MITREK 60W" #MOBILE 4F V2A.,..,, 575 
1 T43JJA MITREK 45W" #MOBILE 4F Y2A.... 495 
1 T83ATA MICOR 100W* #MOBILE 4F V2 . 650 


EPP SH OHH OE HOOT HHH H HOHE Eee H Ee Oneeeneeseese 


SALE SALE SALE SALE SALE SALE SALE SALE 


T73RTN MICOR 100W* #MOBILE 4F V2 ....$299 
9 T53RTN MICOR 60W" #MOBILE 4F V2. . 500 
19 T53BBA MOCOM 70 60W* MOBILE 1F/4F V2..... 425 
B T43BBN MOCOM 70 45W* MOBILE 1F/4F V2... 375 
29 U33BBN MOCOM 70 30W" MOBILE 1F/4F V2... 250 
CHARGERS 
NUN-4566 MT/HT OMNI RAPIO MULTI-UNIT ......... $100 
NLN-5593 HT210 OMNI STANDARD (220 AC)....... 25 
NLN-6480 PT-400/500 MULTI UNIT CHARGER ....... 25 
NLN-B684/NLN 4557 HT/MT SLIM STANDARD ....... 25 
NLN-6804/NLN4561 HT/MT OMNI STANDARD........ 25 
NLN-6895/NLN-4565 HT-MT SLIM RAPID ........... 75 
NLN-8005 HANDICOM MH10/70 STANDARD ......... 25 
NLN-8004 HANDICOM MH10/70 RAPID............. 55 
NLN-8858 MX SERIES RAPID... ................-- 95 
NLN8890 MX SERIES 14-HA RATE ....... 0.00... 55 
BATTERIES 
60-5102E05 MX NLN-5860 1200ma,.........NEW! $ 50 
60-5928J02 HT90 NLN-7434 RAPID RATE ....NEW! 55 


60-84642HO1 NLN-6761B OMNI STANDARD...NEW! 22 
MOBILE CHARGERS 


NTN-4266 HT90/440 MOBILE CHARGER ...........8 75 
NTN-4267 AUDIO CONTROL HEAD OPTION ... 4 
N-1244 MX SERIES CONVERT ACOM/no vol ont! weenie ee 
N-1248 MT 500 SERIES CONVERT ACOM a 
HSN-6027 CONVERT ACOM 12 W 

POWER, SEAKER 0c 5::00vi 39= say cova simwineninnsens 30 
N-1340 MX SERIES CONVERT ACOM. .............. 75 
N-1353 STX SERIES CONVERT ACOM ............... 95 
MICROPHONES 
HMN-1000 TRAXAR (new style) w/FLAT CORD ....... § 45 
HMN-1018 MITREK wiDTMF PAD... .... 0. ccc ees 125 
HMN-6055 HANDICOM REMOTE 

MIKE WIVELGAO: ccsscmncecumumneenemanens 45 
HMN-6059 HANDICOM REMOTE MIKE w/CLIP ........ 45 
NMN-6095 HT90/440 SPEAKER MIKE ............ 45 
MNM-6064 HEADSET—DUAL MUFF w/BOOM .......... 75 
MNM-6065 HEADSET—DUAL MUFF Ww/MASK .......-- 75 
TMN-6045 MICOR MOBILE MIKE sis tg vend 
TMN-6057 MICOR HANDSET , aiceianis 30 
TMN-6104 MAXAR MIKE (wire in style) .. 40 
TMN-6149 MAXAR 80 MIKE w/PLUG .. 40 


LO-BAND 25-50 mhz. 
L1=25=30 L2=30-36 L9 = 36-42 L4 = 42-50 L2A=30-40 
L4A = 40-50 


9 TB1JJA MITREK 110W* #L4A . .. 8 675 
2 T51dJA MITREK O60W* #L4A . : .. 475 
2 B71RTB MICRO BASE 110W* L4 OC/TC 1750 
9 T71ATN MICOR 110W" 4F L4 MOBILE 625 
2N-1132 MOTRAC BASE 350W PAGING 43.58 - 795 
1 C71LHB MOTRAC BASE 100W* B-U/OC 695 
5 T71BBA MOCOM 70 100W" L4 MOBILE 695 
2 T518BA MOCOM 70 60W* L4 MOBILE 395 
GENERAL ELECTRIC 
MSTR Pro Series 

VM76RAS33 330 W BASE 42-50mhz ..........-.-. 995 
VMS6RAS66 330 W BASE 150-160mhz............. 995 
VTB5VAS88 SOW UHF PRO REPEATER..........-.. 575 
CT45AAU88 CUSTOM MVP MOBILE UHF 35W ....... 325 
CT45AAU92 CUSTOM MVP MOBILE 800 mhz........ 225 
MISCELLANEOUS EQUIPMENT 

TLE-8813 MOCOM 70 UHF MOTHERBOARD ...NEW! 75 
TLE-6583 MOCOM 70 UHF PRE-SELECTOR ...NEW! 35 
TLN-5720 MOCOM 70 8F OSC DECK. ......,,....... 45 


T-1376BM TONE CONTROL BASE CONSOLE.......... 125 


T-1600 OPTION BOARDS/KITS ................ Me 
PORTABLE CASES NEW! 
NLN-6778/equiv HT/MT OMNI LONG w/T-strap $ 22 
NLN-8861 MX SERIES PLASTIC BELT HOLDER ........ 9 
POWER SUPPLIES 
HPN-1001 MITREK P/S 120/240 13.6-154......... .$ 75 
HPN-1002 MITREK P/S 120/240 13.6-15A............ 75 
TPN-1084 MOCOM 70 BASE SUPPLY 13.6-15A ....... 75 
TPN-1136 MAXAR/PS 120VAC/13.6VDC-7,.5A ......... 75 
TPN-1154 MAXAR/PS 120VAC/13.6VDC-12.A ......... 75 
MOBILE ACCESSORIES 
HLN-4010 MITREK CONTROL HEAD iF ............. $ 39 
HLN-4011 MITREK CONTROL HEAD 4F.............. 45 
TCN-1091 MICOR CONTROL HEAD 1F ............... 35 
TCN-1092 MICOR CONTROL HEAD 4F. 40 
HLN-1004 SYNTOR CONTROL HEAD 1F.............. 45 
HLN-1005 SYNTOR CONTROL HEAD 4F.............. 55 
TKN-6718 PULSAR II IMTS 

CONTROL CRE. x scicc=caw comune wean NEW! 75 


TKN-8009 PULSAR P100 IMTS CONTROL CABLE... .. 45 


TKN-8976 PULSAR IVCELLULAR OUIAL CABLE . 125 
TKN-6455 equiv MICOR CONTROL CABLE 4F.. NEW! 55 
HKN-4030 SUNTOR 4F CONTROL CABLE............. 7 
TSN-6016 MICOR MOBILE SPEAKER w/BRKT ........ 22 
TLN-4445 MOTRAC—MOCOM MIKE H-U ineiay, 14 
TLN-5181 MICOR MIKE HANG-UP BOX ......... 14 
TLN-5404 MICOR HANO-SET HANG-UP .............. 10 
PRIVATE LINE BOARDS PL/DPL 

TRN-6177 MAXAR PL ENCODEA/OECODER .... .-$ 65 
TRN-6207 MAXAR DPL ENCODER/OECODER.......... 45 
TLN-4294 MICOR PL DECODER .............. 20-45. 50 
TLN-4928 MICOR PL ENCODER (WIDE PIN) ........-. 25 
TLN-5726 MICOR DPL ENCODER . mains 26 
TLN-5731 MICOR PL ENCODER (NARROW PIN) :cicsicecoe 20 
TLN-5817 MOCOM 70 DPL ENCODER/DECODER....... 95 


MISCELLANEOUS ITEMS 
TLN-43909 MICOR POSITIVE GROUND CONVERTER.... 45 
TLN-6252 MOBILE NOISE REDUCTION KIT 


TLN-5992 MAXAR LOCKING BRACKETS ..NEW! 25 


ANTENNAS — BRAND NEW AND COMPLETE — COMBINE FOR QUANTITY DISCOUNT 


TAD-6113/equiv VHF QUARTER WAVE 150-162 w/solder on PL-259 ................... 
TAE-6052/equiv UHF QUARTER WAVE 450-470 w/solder on PL-259 


(10 pes.) ea. $ 9 
..(10 pes.) ea = 9 


ANTENNA SPECIALISTS BASE LOAD 30-36 mhz MOBILE ANTENNA COMPLETE ....... ee $15 


We have and = looking for Motorola Purc Stations and pagers T&V 5/6 Display all bands. Call for Quotel!! 


54415 CHURCH STREET * SKOKIE, IL 60077 © (342) 982-0220 
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PULSAR | & Il CARDS 
TLO-1824 P1 XMIT VCO... 
TLD-8951 P1 PRE DAVR. 
TLN-1582 P1 A/2 IF 


TUNSS24T PLXMITLOGIG eee, 


TLN-5246 P1 AUDIO BRD 
TLN-5242 P1 AX LOGIC .. 
TLN-5249 P1 MJ INTFZ 
TLN-5250 P1 FACS INTFZ 
TLN-5251 P1 MK INTFZ 
TLN-5254 P1 SPRYSRY 
TLN-5386 P1 SPRVSRY 
TLN-5668 P1 FACS INTFZ.. 
TLN-5828 BUSY CALL BRD 
TRN-4525 Pll REF LOGIC _. 
TRN-4903 PIIMACS . 
TRN-5125 Pll DETECTOR 
TRN-5170 PH INTFZ.........-... 
TAN-5171 Pll INTFZ............---. an 
TAN 6278 PUNT EL cc consserenucpersmencory 
TRN-6499 Pil RX LOGIC ...... rane ei 
TRN-6500 Pil RX LOGIC ... 
TRN-6502 Pil IDC ADJ 
TRN-6504 Pll SPRVSRY 
TRN-6505 Pil SPRVSRY 
TRN-6511 Pll 12/14 INTFZ 
TRN-6512 Pll 12/14 INTFZ ..... 
TRN-6706 Pll INTFZ PII CH... 
TRN-6708 Pll INTFZ.... 
TRN-6709 Pll INTFZ Pll CH 
TRN-6764 Pll INTFZ 
TRN-6967 INTFZ MK7 
TRN-8024 P1 TX LOGIC 
TRN-8192 P1 SPRVSRY 
TRN-8291 Pll RX LOGIC 
TRN-8292 Pll REF LOGIC 
TAN-8293 REF LOGIC . 
TRN-8289 PILIF BRD... .... 
TRN-8366 PILINTFZ... .... 
TRN-8641 Pil REF LOGIC .. 
TRN-8642 Pll INTFZ Pll CH. 


SYSTEM 90 CARDS 


=x 


LN-4519 CHANNEL SCAN 4F PRIORITY : 
LN-4520 CHANNEL SCAN 4F NON PRIORITY 
LN-4521 QUICK CALL |i 2-TONE DECODER 
LN-4522 QUICK CALL II-UNIT & GROUP , 
LN-4524 MICOR 12 WATT EXTERNAL PA... - 
LN-4525 SINGLE TONE ENCODER 1 TONE 
LN-4526 SINGLE TONE ENCODER 5 TONE 
LN-4527 MULTI PL ENCODER 4 TONE 
LN-4528 MULTI PL ENCODER 8 TONE 
LN-4529 MICOR F1 ALTERNATE CONTROL . . - 
LN-4530 MICOR 4F ALTERNATE CONTROL... 


LN-5154 MULTI OPL ENCODER 4 TONE 
LN-5155 MULT! OPL ENCODER 8 TONE 
TLN-5735 MITREK MULTI DPL 

ENCODER:8 CODE. iivivivesguarmyence: 
TRN-6015 DTMF MOBILE DECODER,......... 
QLN-6661 PULSE DECODER(SP)............. 


Sand Hn aa 


BASE STATION CONTROL CARDS 
TLN-4038 F1 CONTROL : 
TLN-4042 GUARD TONE DECODER. . 
TLN-4048 C2 R2 CONTROL 
TLN-4050 SQUELCH CONTROL 
TLN-4050 REPEATER CONTROL .... 
TLN-4054 WILD CARD 


TLN-4637 PAGING DC TRANSFER ............ 


TLN-4638 F1 PL CONTROL 
TLN-4658 F1 CONTROL 
TLN-4661 DG TRANSFER 
TLN-4662 SQUELCH GATE 
TLN-4668 LINE DRIVER (2 OUTPUTS)........ 
TLN-4670 LINE DRIVER (SINGLE OUTPUT) .... 
TLN-4685 STATION CONTROL 


LN-4527 MITREK 1F ALTERNATE CONTROL. ...... 


LN-1695 DTMF ENCODER (2 BOARDS) ....... 


rofessional services 


SACHS/ FREEMAN ASSOCIATES, INC. 


$40) MeCORMICK OFrvE 
LANDOVER MARYLAND 2078s 


Radio, Telephone, and 
Information Systems Consultants 
STANLEY |, COHN 


SENIOR VICE PRESIDENT PHONE (301) 925-9400 


1425 Groorwmay Orive / Surtes 355 

Las Cohnas Teens 75038 
PO Bow 166138 / inving. Texas 75016 
Phone 214/550-0370 


Marketing Research 


Jon Stewart Management Consulting 


Prosedent 


James W. Hart, PE. 
Presatent 


Harlech,inc. 


Telecommunications Consulting Engineering 


Perowave © Ta Nay Rade « Ante 


ws * Pore, Stuces 


3025 Heyarc Sreet 
Post Otice Box 5446 
Eugene Oregon 97405 
Prone 503/485-6441 


JAMES H BAKER 
Executive Vice Presdent 


FOREST 
INDUSTRIES 
J TELECOMMUNICATIONS 


The Forest musty's Yore detore he Feutere! Conmuncazans Camano 


Ret] 


Raymond C. Trott, PE 
PRESIOENT 


RAYMOND C, TAOTT 
CONSULTING ENGINEERS, INC. 


1425 GREENWAY OMIVE, SUITE D600 
IRVING, TEXAS 7HO38 
214/880.1911 


MAND MOSH F / MICROWAVE COMMUMCATIONS SYSTEMS 


Carla Gamino 
Classified Advertising Manager 


Celtuler Business 
Mobile Radio Technology 


33) W. Mampden Ave. Suite 606 
Englewood, CO BO11D 


£303) "62-1749 
fen (303) ‘620089 


GE PORTABLE SERVICE BILL SMITH 
FAST TURN 

WARRANTY 

$32.00 hr/2 hr. MAX 

PARTS GE LIST 

RETURN UPS PAID 


Smith Communications Service 
2121 PARRISH AVE. 


OWENSBORO. KY 42301 
302-683-0936 


Engineering 


* Cellular Consultants 


* Land Mobile 
* Control Systems 
* Satellite Communications 


barton, steiner & associates 


427 East Maiden Straet, Washington, PA 15301 
Phone (412) 225-0590 * FAX (412) 225-5202 


» EXPERT * 
General Electric Portable Service 
10 Yeurs of Fast & Retiahie Nationwide Senvice 


* AUTHORIZED GE PORTABLE SERVICE DEPOT « 
* $4250 PER HOUR, PLUS PARTS. 2 HOUR MAX 
* GENERAL ELECTRIC WARRANTY REPAIRS 


; 8245 Florin Road, Suite C-3 
Technica Sacramento, California 95828 


. 16)383-8224 
Services ,sipusx. 


Stuart 


LAND MOBILE CONSULTANT 


2417 NEWTON ST 
VIENNA, VA 22180 Foe Cau 
(WOM 261-3808 KBO3540 


FREDERICK G. GRIFFIN, P.E 


Pacsroert 


FREDERICK G. GRIFFIN, P.C. 


A Professions! Communu atin bnginerrime From 


$729 WATERLICK ROAD 
LYNCHBURG. VA 2-52 m4 257-2044 


HERB SACHS, CONSULTING 
Specialist in Public Satety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


(800) 247-4796 


1152 St George Avenue 
Avenel, NJ 07001 
201-636-6970 


COMMUNICATIONS 
CONSULTANTS 

Mobile & Microwave Radio 
Systems Consultants 


PORTABLE 
TECHNICAL 
SERVICE, INC. 
1106 Laxton Road e Lynchburg, V VA 24502 


Factory Approved Nationwide 


136) GE Portable e Radio Service Depot. Depot 1 
sy 


© Current Product Lines 
FACTORY TRAINED @ Voice Guard Certified 
TECHNICIANS ® Public Service Trunking 
FOR QUALITY SERVICE ==@ Surface Mount Technology 


(804) 239-3049 


(steiner publishing Sonali 


Comptes Professional Services 
427 East Maiden St, Washington PA 15301 
Phone: 412-225-5051 Fax: 412-225-5202) 


MCCON 


Mobile Communications Consulting 
§, R. MeConoughey, PE 
Principal 


43017 Chestnut Oak Drive 


Ganhersburgz. MD 20878 (301) 926-2637 


#6 OMNICOM, Inc. 


TELECOMMUNICATIONS ENGINEERING 


GENE A 8UZZ! 
SrESOENT 


WOOOCRES! OFFICE Par 

179 JOHN KNOx RO (STE E 20s 
TALAASSEE SOR 37900 
Para 1904) 386 JAD 


($17) 351-3252 


EEA 


R. James Crans 
Present 


Evans & Evans shssociales, Inc. 


Commumcapons Consultants 


2803 Southwood Drive 
East Lansing, MI 48823 


Let MRT introduce you to 63,661* mobile communications professionals... 


for as little as $66! 


To display your business card in MRT's Professional Services Section, call Carla Gamino today, at (303) 762-1249. 


*Harvoy Research Organization, Rochester, NY 
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Advenising rates in Mobile Radio Technology's 
Ciassihed Section are $54.00 per column inch, per m- 
sortion, with frequency discounts available There is a one 
inch miramnum 

Ads larger than one inch are sized in Veinch i 
crements and billed accordingly, as determined by total 
12e of the ad, including ruled borders and rounded up 
lo the nearest Ve-inch 

Blind box ads (replies sent to MRT for forwarding) are 
$3000 and Fast Fact reader service numbers are 
available for $25 00 per service, per insertion, to cover 
processing and handling costs 

Opnonal color, determined by MRT on an issue-by 
sSSUe basis, s available at $150 per insertion 

A propayment discount of 5% s available for all 6x or 
larger frequency Classified advertisers who prepay ther 
tull 12 month schedule 

No agency discounts are allowed for classified 
advenising 

Contact Diane Hite at (303) 762-1249 in Denver to 
place your classified ad. or send your classified adver 
psing matenals and order to. Mobile Radio Technology, 
Advernsing Department, P.O Box 12901, Overland Park. 
KS 66212 


Help wanted 


ICOM 
NATIONAL L.M. MARKETING MANAGER 


ICOM is looking for a unique individual 
for the position of National Land Mobile 
Marketing Manager. The successful 
candidate will have extensive ex- 
perience in marketing communications 
equipment at a regional or national level, 
a strong background in sales manage- 
ment and direct supervision of 
marketing representatives and sales 
personnel. The candidate will also have 
experience in establishing sales 
forecasts and budget objectives. This 
national position is located at ICOM's 
Corporate Headquarters in Bellevue, 
Washington, near Seattle. This position 
offers excellent benefits and challeng- 
ing opportunity with a dynamic, rapidly 
expanding company in a non-smoking 
environment. If you meet the above pro- 
file and have a strong interest in pursu- 
ing the National Marketing Manager 
position, you are invited to submit a 
resume and cover letter with direct 
reference to this position to: 


Attn: Personnel Manager, MR 
ICOM America, Inc. 
2380 - 116th Ave. N.E. 
Bellevue, WA 98004 


O 
ICOM 


INSTALLER/ 
TECHNICIAN 


Firm established in sales and service of elec- 
tronic communications is looking for a techni- 
clan with experience in this field. Must be will- 
ing to relocate to northwest Illinois. Complete 
benefit package and salary commensurate with 
experience. Non-smoking office. Send resume 
to; 

Radicom, Inc. 

2406 N. Chapel Hill Rd. 
McHenry, IL 60050 
800-747-4225 
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RF COMMUNICATIONS 
SYSTEMS ENGINEERS 


Fluor Daniel, the #1 ranked engineering and construction firm in the country has 
openings for experienced RF Communications Systems Engineers in our Irvine, 
CA office. Requirements include: 


+ BSEE with 3 or more years of experience in communications systems design. 


+ Experience in the following areas: VHF & UHF mobile radio systems; trunking 
systems; microwave; mobile data systems; central control and dispatch equip- 
ment; propagation analysis. 


As the industry leader, we offer competitive salaries and a unique benefit package 
For consideration, forward your resume to: Jim Shaw, Fluor Daniel, Dept. 
MRT889, 3353 Michelson Drive, Irvine, CA 92730. FAX (714) 975-5639. Equal 


Opportunity Employer. 


FLUOR DANIEL y 


U.S. DEPARTMENT OF STATE 
Foreign Service Career Opportunities 


Communications 
Electronics Officer 
Radio Speciality 


QUALIFICATIONS: 


¢ Minimum of 3 years experience installing 
and maintaining UHF, VHF, and low power 
radio networks. 


¢ Experience in mobile city wide systems is 
desirable. 


¢ At least 21 years of age. e U.S. Citizen 


* Pass a thorough background investigation 
and medical examination. 


* Available for worldwide duty overseas. 


Send SF-171 or resume to: 
U.S. Department of State 
Recruitment Division (MRT) 
ATTN: Ed Nosko 
PO. Box 9317 - Rosslyn Station 
Arlington, VA 22209 
(703) 875-7196 


AN EQUAL OPPORTUNITY EMPLOYER 


HEAD TECH/MANAGER Your ad could be HERE 
Responsibilites for busy employee- j ! 
oriented MARINE & 2-WAY radio shop in yell eee 
beautiful Cape May, NJ. Top salary paid Call or fax: 
to the right person. Call or stop by and see Carla Gamino 
for yourself. (609) 884-8433. All benefits (303) 762-1249 
included. FAX: (303) 762-0069 


FM TWO-WAY RADIO TECHNICIAN CAREER OPPORTUNITIES USED 2-WAY RADIOS 
Excellent Opportunity Radio/Satellite/Fiberoptic Call Sid Cohen 
for friendly, ambitious person Receiver/Transmitter Design at AIR COMM—Phoenix, AZ 
FULL TIME Systems Design (602) 275-4505 © Fax (602) 275-4555 
Sales/Applications Engineering 30%-70% savings on Motorola, GE, EFJ mobiles, 


COMPETITIVE SALARY V.P. of Marketing : base stations, portables, pagers, repeaters— 

° Chief Engineer/IC/Radio Comm's primarily solid state—all frequency bands. Also, 

EXCELLENT BENEFITS Secure Communications accessory items: Motorola “Systems 90" control 
CAREER ADVANCEMENT Manager of Dealer Sales heads. PL and paging reeds, channel elements. 
Salvok waren weet aculonien Work with the specialists to explore ~ Cash quotations made for purchase 


these as well as other opportunities. 1 of above equipment. 


with modern new facilit = 

eng eum janes Call or write: AIR | COMM, ue ae an 

J & K Communications E.J. Dort & Associates - 
647 N. Main St. P.O. Box 12546 

Columbia City, IN 46725 Research Triangle Park, NC 27709-2546 
219-244-7975 (919) 821-7736 


MOTOROLA 
CENTRACOM | & Il 


Console components 
SOSSSSESSESONSSES BOUGHT & SOLD 


Equipment for sale 


CELLULAR ENGINEERS 


Telecommunication 
CALIFORNIA, NEW ENGLAND, ca RADIUS * Engineerin petted 
MIDWEST, PACIFIC NORTHWEST @ ALL SYNTHESIZED MOBILES IN stock @ 409 Wil d Dr 
Multipie ahem 2 yrs. ex- H “ se mies WN STOCK 3 So. San Fran., CA 94080 
penence in RF/Radio Design, Network +4 CALIFORNIA RADIO 4 Ph: (415) 871-4200 
Engineering or System Performance $ 800-231-0103 S 
Degree preferred. but not required. Salary 
open, complete relocation packages STEBSOSSSSTSS VS OSCHESD? 


WE BUY AND SELL USED 

MOTOROLA AND GE FM TWO-WAY RADIOS 

2 MICOR Bases, 152 MHz, C73ATB3105 

5 MICOR, 152 MHz, T73RTN3100 

6 HT220, 155 MHz, H33FFN3190 

5 MITREK, 154 MHz, TS3JJA3900 

5 MOTRAC, 154 MHz, T73MHT3130 

1 MICOR Base, 31 MHz, B91RCB1196 

4 MTS500, 31 MHz, H33BBU1144 

14 MOCOM 70, 33 MHz, T51BBN3000 

20 MITREK, 31 MHz, T81JJA2900 

SCHAEFER RADIO CO. 

3101 Grant + P.O. Box 395 

Denver, 1A 50622 * 319/984-6115 


Call Steve Martin or Elaine Cohen 
Fortune Personnel Consultants 
17744 Skypark Circle, #200 
Irvine, CA 92714 
TEL: (714) 250-0650 
FAX: (714) 250-8535 


OPEN COIL VHF MOBILE ANTENNA 
* 5/8 wave 3dB tunable 140-174 MHz 
* angle adjusiment for ay surlace 
* unique & rugged, durable black finish 
* dealer sample $16.00 includes mount 
1 (800) 888-8797 


j LES WALLEN USA 


Quality English Antennas & Accessories 
19 Aero Dr., Amherst, N.Y. 14225 


Expanding SMR _ seeking highl 
motivated & experienced personnel. WE ARE 


Openings now for the positions of service TH E "H EA DS ET SP EC IALISTS" 


manager and production technicians. 
pied Seseek cornenailiey bn "We shy Poti Sect cep 7 * 4wire and 6 wire 

it c : RO eadsets, * Over 90 models in stock 
benefit package. Send resume or call: 9 parts & accessories. a el datioiiotarte 


FM Communications, Inc. * Complete line of RADIO! - Mpls 
606 Midland Drive DISPATCHER headsets same day of order 


phone, 719-446-0860 Tele-Communication Inc. 


FAX: 713-448-8434 : ; 
A Fleet Call, Inc., Co. 2909 Hillcroft + Suite 650 - Houston, Texas 77057 


713/780-1157 + Outside of Texas 1-800-641-6416 
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Tap into our stock 
s 
§3)-MOBILE RADIO " 


for catalog 
Individualized service or quotes 
for quick delivery 800-332 7003 


on small orders. 


VISA 
UE 
RF ENGINEER 


ECS, a leader in Professional Recruiting 
to the RF communications industry, now 
has several positions available 
throughout the U.S. Sales, Marketing and 
Engineering opportunities. Hardware and 


software specialists needed. Many EXT. 208 
managerial positions available. PARKINSON New and used . 
ELECTRONICS radios, practical Box 1622 
Please send resume with salary re- ; 
I COMPANY accessories, Levelland. TX 79336 


quirements to: ECS, 2500 Marconi Ave., 


workable 
modifications. 


#306, Sacramento, CA 95821, Or call: 
(916) 973-8701. 
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Classified 


Equipment for sale 


Did. GOR NMECO’ LONS 


Buy, Sell & Service "%j 
GE Two-Way Radios | 


* Less than wholesale prices 

© One millon dollars of GE equipment! 
* Same day shipping 

* Express hana power 


= - 1-800-3366-VAL 
Ts oe 


CITY OF 
ARLINGTON, TEXAS 


For Sale: Used Radio Equipment 


Motorola, GE, including 87 MT-500 
Portables Model #34BBU3113A. 


For detailed listing and 
information, contact: 


Louis Neuman 
(817) 459-6302 


UNIT 
MHZ PRICE 
*Syntor.X”’, 35w, trunked (T45VBJ5G00) mobile 
“Syntor.X3"" 35w, trunked (T45VUJ5G00) mobile 
Mostar’ 35w, trunked (O45TLA5GO0} mobile 
Mostar’ 15w, trunked (D35TLASGOO) mobile 
'"Traxar’’ 15w, trunked (D35TDASGOO) mobile 
ipod 10w, teunked (O25WLA5GOO) mobile 
SyntorX”, 10w, trunked (L35VBB5174) base 
lostar/Traxat'' trunked no heat sink/PA . parts radio 
‘STX/MTX'* B00 trunked portable as available 
‘Micor’' 35w, 5-channel trunked (T45RTASGOO) 
'MX3501,' 15w. S-channel trunkee portable w/DTMF 
‘Micor’’ 35w conventional PL/DPL 
Mayar 80°. 10w conventional PL/DPL 
“MX320". 15w conventional, OPL, 2F (H25AAU) 
Mot “Flexar’” Ww conventional. DPL, (L3STRK) 
GE “Corona’ Marc V trunked_ 15w 
STD C666L conventional. 35w. no mic 


450 MHZ 
Mirek’. 100w. PL/DPL (T74JJA) 
“Mitrek’’, SOw base (L54JJ8) jocavione rem , PL/DPL 
“Micor’’, 75W. PL (TS4ATA), 2F. talk around 
Mocom 70, 75/50/25w, PL {T-4BBA) wiacey 250/200180 
Mostar” 30w, PL/OPL (D44TLA) V8F 250/300 
Maxare50°. 20, DPL (O34JAA) 2F Special 200 
lol Maar’. ““Maxar 80", “Maxare50°’ also available call 
Mot Industrial Oispatcher. motorcycle radio, 8w PL 
wiacey (0340CN) if) 
Mot ''Micor’’ 75w esti t-user, PL/DPL. duplexer 2500 
Mot ''Motrac”’ 250w base, PCP on 462.925 MHz, PL, tone rem a 
GE ''Maste II", 100w, 2F, CG(MC?75CCU} 
GE ''Mastr Pro’ 70w, 1. CG (MT7STAL) ‘oo 
GE *'Mastr ll", 25w, 12F CG (EC4SPPU} 
GE ‘'‘Mastr tt’. 40w, 4F, c/sq (MXSSKES) 
GE ‘'Mastr " 40w, BF CG (XSSKKUya/ws. reve 


150-174 MHZ 
lot “Macom 70°. 100w. 2F. PL (T73BBA) 
*"Mocom 70”, 45w, 4F. PL (743BBA) 
“Motrac’. 100w, 4F. PL atl 
“Motrac’’. 100w. 1F, c’sq (U73MHT) ~ acty 
“Maxare50™, 2Sw, 1/2F, PL (D33JAA 
"'Maxare50". 10w. 2F. cisq (23uAA) 
GE “Mastr Il", 100w, 4F CG (MX76KFU) 


AIR COMM 


TWO-WAY RADIO SALES 


Mot 
Mot 
Mot 
Mot 
Mot 
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GoldStar’ 


distributed by 


— 435-9313 


X\\\\ Communications 
Gey NOD Associates Inc. 


in tihnors (800) 892-1611 
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USED KUSTOM PRO-KOMM DISPATCH CONSOLES 
Available Immediately 


3 large angled basic 3 bay single dispatcher consoles with 12 radio channel modules 
each; 1 basic 6 bay large angled dual dispatcher consoles, each w/12 radio channel 
modules; 1 basic large 8 bay single dispatcher console with 18 radio channel modules; 
1 basic large 10 bay dua! dispatcher console with 4 radio channel modules each; 1 basic 
9 bay stright dual dispatcher console, one w/18 and 1 w/6 radio channel modules. All 
of the above set up for 2 built-in CRTs. Plus a total of 8 three bay straight phone operator 
consoles each with a space for a single built-in CRT and no radio controls. All used 10 


years. 


CONTACT: MINNEAPOLIS COMMUNICATIONS DEPT., (612) 348-7210 


Circle (119) on Fast Fact Card 


WHY PAY MORE? 


AIR COMM FURNISHES QUALITY — PRICE — SELECTION — DELIVERY 


150-174 MHZ cont. 
GE “Masti Pro’’, 100w, 1F c/sq (MT7BTAS) 


42-50 MHZ 
Mot “Mocom 70°’ 50w, tf, PL (U5IBBN) 
GE ‘'Mastr ll. 100w, 1F CG (MC74AAU) 
GE “Exec II’, 100w, 1F CG (ST74AAW) 
GE "Exec I", 50w. IF, CG (RTS4AAW) 
RCA *Tac200", 100ve, 1f, OC (MBAISWB11) 
AER 'M-Pac’. 100w 1F, c/sq (70RR1) 


30-36 MHZ 
Mot ‘'Micor™, 100w. 1f, c/sq (T71RTN) 
Mol ‘’Mocom 70", 100w. 1 PL/OPL (U61/71BBA) 
100w. 1F. CG (MC74AAW13) 
100w, 1F. CG (RT74AAU13) 


BASE STATION ACCESSORIES 

Mot deskset. local control 1F/PL (11370) new/used 
Mot controller. local. series 90. IF/PL (T1903C) 

newlused 139100 
Mot controtier OC remote, series 90. 1F. PL (1682) new 200 
Mot controller. tone remote. senes 90. 1/2F, PL/OCI 

(71926) new 275 
Mot controller. DC remote, console, 2F. c’/sq (T1601) 300 
Mot controller, tone remote console, PL (T1605) a0 
Mot controller, OC/tone remote console, 2F/4FIOF 

(71617) 1000-1200 
Mot phone patch, automatic “’Marti’’ (L1159) 2 prom 350 
Mot duplexer, 450 MHz, 4-cavity bandpass (11507) 300 
Mot duplexer, 450 MHz, 4-cavity bandpass wirejact (T1504) 325 
Mot OCI paging encoder. 6/96/1 call 
(EQBENC senes) 50. 


MOTOROLA PORTABLE RADIO CHARGERS 
‘MTX 800, MT1000. HT6OD, P200, 1-unit, rapid PES 
As above. t-unit, 16 hr (NTN4635} 
As above, t-unit. 16 hr pocket (NTN4666) 
as above. — rapid (NTN4668) 
Fa a i-unit, rapid (NTN4734} 
above. G-unit. rapid (NTN4796} 
Shane t-unit, rapid (NLN6858) 
As above. 1-unit, 16 he (NLN8956) 
As above. G-unit. rapid (NLN8988) 
As above, 6-unit. battery analyzer/conditioner 
EXPO, t-unit. rapid (NLN7175 


GE “Masts II". 
GE “Exec i 


“R” series 


SSR oF gBats FS 
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MOTOROLA PORTABLE RADIO CHARGERS cont. 

As above, 6-unit, rapid (NLN7177) 
HT90/HT440, 1-unit rapid (NLN7646) 
As above, t-unit, 16 hr (NLN7645) 
As above, t-unit, 16 hr pocket (NLN7493) 
MTS00/HT220, 1-unit, rapid, omni (NLN4569/6897) 
As above, t-unit, 16 hr omm (NLN4561/6804) 
As above, 12-unit, 16 hy, slim (NLN455B) 

“Available for 220vac operation 
Radius P100, 1-unit, 16 hr, pocket (NTN4BB1) 


MOTOROLA PORTABLE RADIO SPEAKER MICS 
MTX800. MTX1000. HT600 (NMIN6172) new/used 
SABER (NMN6128) 
As above, public safety (NMN6129) 
STX. straight coed, public safety (NIMNG115/4339/6050) 
EXPO (NMN6100) 
HTQOMHT420 
MT500 coled/straght (NAIN6082/6061) 
H7220. remote/universal (NKIN6049/6042) 
NOTE. EXPO, HT600, HT90 mics needing repair are available 


ACCESSORY ITEMS 

Mot MAXAR. MOTAR. ac power supply (TPN1136/HPN1007) 
Mot MOSTAR desk mic. c’/sq/trunked (HMN1005) 20 ea., 3 for 50 
Mot MICOA base station power supply (TPN1096) 300 
Mot MT500 Converta-Comm wit2w audio accy’s (N1244} 175 
Mot MX sanes Converta-Comm wit2w audio accy’s (N1248) 175 
Mot positive ground kit Micor ot Motrac 20 
Mot time out timer kit, Micor of Motrac 15 
Mot base station mics, c/sq of PL, Mocam 70, Maxar 

Mostar 35/40 
Mot MOSTAR type han up box, new {HLN4655} 
Mot Micor system 90 OTMF encoder (TLN5837/TTN6006) 

clearance 
Mot Micor system 90 OTMF decoder (TRNG6015) clearance 
GE “Masi Pro” base station power supply {EF38 series) 
GE “Mast Pro” transmitiedreceiver stnps 
GE PE. t-unit, rapid 3 m. sale (BILIAIX) 
GE Mastr li cable kt, 2/8) 
GE Mastr |i control head 1/4F 
RCA TAC200, 1F cable, new box of 8 
RCA TACO, 450 MHz, 4w portadlw wo batt, as is 
RCA 700/1000 cables or control heads 
RCA TAC100 1-unit rapid charger 


UNIT 
PRICE 
295 


4614 E, McDOWELL RD.—PHOENIX, AZ 85008—SALES (602)275-4505—PAX (602)275-46055 


FOR SALE: 


4 each—microwave towers. Grasis, 46" 
face. (2)—280'. (1)}—300". (1)—340'. Call 
Property Salvage Services, P.O. Box 
151300, Altamonte Springs, FL 32715. 
(407) 831-8600. 


USED PAGERS 
Motorola and NEC. Reconditioned on 
your channel w/warranty or as is. 
GE Exec. control stations, mobiles. 
(303) 337-4811 
FAX (303) 337-3084 


“= 
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FREE ADVERTISING 


Buy « Sell * Trade 
EQUIPMENT CATALOG 
1-800-826-4413 


Communications Equipment Brokers 
(916) 527-5363 
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HIGH PERFORMANCE 
LOW COST 
HANDHELDS 


FULLY SYNTHESIZED 


OPTIONAL 
ACCESSORIES: 


© Spenker Microphone $32.00 
® Desk Top Charger $59.00 
© Extra Battery Pack = $32,00 
© Supersuck Antenna $18.00 
© Extra Wall Charger $ 6,00 
© DC Charging cord $ £.00 
Plugs inte cigarette lighter 
© Waterprool case 19.00 
© CTCSS fencode) installed 
for VHF or UHF = $40.00 
© Swivel bch booupsct $15.00 
* SERVICE 
MANUAL 


DELCOM 


DELCOM RADIO LTD. 


Model 6011 
VHF 6 Channel Commercial 
Diode matrix programmable 


$209.00 


Model 6013 
UIE 6 Channel Commercial 
Diode-matnx progrunmable 


$219.00 


STANDARD ACCESSORIES: 


¢ Flexible Antenna 

* SOO MAb Battery Pack 
© Wall Charger 

® Beli Clip 

© Carrying case 

* One Year Warranty 


$12.80 
DELCOM RADIO LTD 
Arnold J, Vavken 

Export Manager 

1340 Orange Ave 

San Carlos. CA 94070 

PHONE: 415/592-8790 

FAX: 415/593-2680 


Dealer ingquinies for Quantity pacing welcome 


(cj Getsom!) 70M 


A Generation of low cost 
High Performance Radios 
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Channel Elements on Any Frequency 
$17 with Trade-in or $25 without Trade-in 
MICOR, MOCOM & MOTRAC 
Call toll free: 1-800-237-9654 (except Louisiana) 
1-504-363-4006 (in Louisiana) 


CHANNEL ELEMENT HEADQUARTERS 
2320 South Friendship Dr., Harvey, LA 70058 


Circle (121) on Fast Fact Card 


j 


MAXRAD 


> 


Land Mobile Catalog 


Call Today. . .to receive Maxrad’s new 
full line color catalog. Products include 
Portable, Base station and Mobile anten- 
nas for Cellular two way and radio te- 
Jemetry applications, For qualified pro- 
fessionals only. . , 1-800-323-9122. 
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WE BUY AND SELL 
MOTOROLA PAGERS 
NCN ELECTRONICS, INC. 

1-800-678-2629 


FAX: (201/325-8961 


TRUNKED MOSTARS 
35 WATT MULTI SYS. 


MINT! $545 
800-231-0103 
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VAAN 
MITREK 
WANTED 


; ; (ALL BANDS) 
Equipment for sale Poop 


Super Summer Sale thru July 


1MOT PULSAR Il VHFAMTS/RCC PHONE $895 10 GE PHOENIX SX UHF 25W CG $295 

3 MOT PULSAR I! VHF/IMTS/BELL/PHONE $895 1 GE CENTURA It BASE VHF 25W CS $150 

1 MOT FLEXAR BASE VHF 25W DPL DC $195 5 GE MVP VHF 25W CG $250 

1 MOT MAXAR BASE VHF 25W PL $195 2 GE MASTR CONTROLLER 539A1S1 DC NEW $250 

4 MOT MICOR 42-50MHz 100W PL 4F $395 4 GE MASTR || UHF 40W CG 8F $295 

10 MOT MOCOM 70 VHF 45W 1F PL $175 GE MASTR ti UHF 100W CG SF $395 

1 GE MASTR It Repeater VHF 100W CG GE MASTR ti VHF 60W CG 8F SCAN $250 
widuplexer $2,995 GE MASTR ti VHF 100W CG 8F N/A $150 3/$400 

1 MOT MICOR C71RTB BASE 42-.50MHz 110W 5 GE MASTR Il VHF 100W CG BF SCAN $295 
PL $1,495 GE MASTR Il VHF 100W CG BF SCAN $250 3/$650 

1 MOT MSR 2000 BASE/REPEATER VHF 100W GE MASTRA Il VHF 100W CG &F C-500 $295 
PL $2,495 GE EX |! 30-36MHz SOW 4F CG $195 

2 MOT MOCOM 70 BASE 25W UHF PL $395 GE EX |f 36-42MHz 50W 4F CG $195 

4 MOT MITREK UHF 30W 4F PL/DPL $350 10 GE EX |i 42-50MHz SOW 4F CG $195 

2 MOT MITREK UHF 100W PL/DPL $595 5 GE EX | 36-42MHz 100W 4F CG $295 


SOOUUUUD 


3 MOT MICOR UHF 100W WS 12F PL $350 10 GE EX I! 42-50MHz 100W 4F CG $295 
10 MOT MOCOM 70 VHF 60W CS 1F $150 10 GE EX Ii VHF 100W 4F CG $295 

5 MOT MOCOM 70 30-36 MHz SOW PL 1F $195 10 GE EX tl VHF 60W 4F CG $250 

6 MOT MOCOM 70 42-50MHz 100W 1F PL $350 10 GE EX Il VHF 35W 4F CG $195 

10 GE CENTURA MK V 800 MHz $295 1 UNIDEN 800 TRUNK MODEL 792 $295 


Sold with Accessories Including Reeds & Crystals, Guaranteed Working 
We buy/sell Used Motorola & GE Mobiles & Bases — Trade Also. 


We do not buy/sell pagers, no portables or parts. 
NEW MANUAL FAX AVAILABLE 


BARNETT ELECTRONICS 
8718 Wilhite Lane © N. Little Rock, AR 72116 v 
(Orders & Bids Only) 800-423-3858 « (Others) 501-835-7066 Bob Barnett 


ST-180 
Repeater Panel Selec tone 


distributed by 


pay, Communications 
Yu St Associates ine 


(800) 435-9313 In IIhnens (BOO) 892-1611 
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Authorized Dealer 
GENERAL GS ELECTRIC WHOLESALE =Shap= 
MOBILE RADIO PRICES _ COMMUNICATION 


MLS, PLS, MPI, MVS, PSX-200, PHOENIX 
TMX, TPX, CLASSIC Il, ACCESSORIES 
800 MHz TRUNKING SYSTEMS & RADIOS 
Service Guarantee! 


“You're Important To Us Regardless Of The Volume You Buy!" 
Ask About Our “Loyalty Bonus Bucks!” 


k F 
1-800-548-2484 iia 
Inside Alabama Call Collect 205-533-2484 
3403 Governors Drive Huntsville, AL 35805 


Circle (124) on Fast Fact Card 
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$599.00 


NEW GE DELTA-S 42-50 MHZ 16 CH, 
$500 head, scan blanker acc. 


GE MPR 450-470 5 Watt 
One Chn. cg $ 65 
Ten Chn. cg 85 
Ten Cho. cg rptidir 115 


GE MPS SYNTHESIZED 
157-174 300 
148-152 300 
450-470 395 
470-494 


GE MASTR Ul VHF HB 
10 W multi chn. no ace, 165 
65 W multi chn, no ace. 125 
GE C-800-SPL SCAN HEAD 15 
MASTR II MICROPHONES 18 
MOBILE SPEAKERS 


NEW LONDON TECHNOLOGY, INC. 
231 OLD TIMBERLAKE ROAD 
FOREST, VIRGINIA 24551 
(804) 525-0068 FAX: (804) 525-0078 


UAI-10 AND UAI-20 
UNIVERSAL REPEATER/LINK 


Detailed application manual 
Low power operation, 1Sma @ 12v 
CTCSS decoder on the UA!-20 only 
Assembied, tested, one year warranty 
Link monitor-mix/ monitor mute control 
Adjustable repeater/link/OTMF audio outputs 
Selectable DTMF mute on repeater and link audio 
Repeater, link, auxiliary and cantro| audio inputs 


UAI-10 UAI-20 
$44.00 $89.00 


CREATIVE CONTROL PRODUCTS 
3185 Bunting Avenue 


Grand Junction, CO 81504 a 
@& (903) 434-9405 at. 


CRYSTALS 


FOR ALL RADIOS 

[] CHANNEL ELEMENTS © BATTERIES 
Recrysialled & Compensated For Portables & Pagers 
O MONOLITHIC CRYSTAL FILTERS 


EMERGENCY SERVICE 
FOR CRYSTALS 24 Hours / 72 Hours / 1 Week 
Norma! Delivery 3 Weeks 


Competitive Pricing!!! 


800-333-9825 


CAL CRYSTAL LAB, INC. 
1142 No. Gilbert, Anaheim, CA 92801 FAX 714-491.0625 
HIGH QUALITY, TIGHT TOLERANCE CRYSTALS 


WE BUY AND SELL 

NEW AND USED 2-WAY RADIOS 
Johnson @ Motorola 
Standard @ Uniden 


Handhelds, Mobiles 


BUY-COMM-CO, 
2340 W. Columbine, Phoenix, AZ 85029 


(602) 870-4121 


GENERAL 


Loe eS 


Pf 


Motoro; 
AUTHORIZED DEALER P 
GE RADIOS AT WHOLESALE PRICES rr 

Call for Same-Day Shipment of GE Radios F 

MPI's - PLS - PCS - PHOENIX - PSX200 - DELTA 
MLS - MVS - MCS - TPX - TMX - MASTRII - RANGR VISA 
We will not be undersold! 
Frequent buyers can be frequent flyers! —— 


~ Ask Greg or Rick about our Hawall Contest!! 
1-800-356-3200 MADISON, WI 53719 


SESEESasecercccee 


MCA-16 Multichannel Adapter 


Permits Channel Expansion of Motorola 


PM-2 Digital Paging Systen 


Cost Effectively Add Digital Formats to Exist, 


T-1600 Series Remote Consoles Paging System. 
Selects and/or Monitors Up to Eight Base Stations. Use with General Electric Mastr |! Transmitters 
Operates with 4Wi2W Circuits, Tone or DC Control For Locally and Remotely Controlled Systems. 
Displays Station Activity and Channel Selection. Field installation Kits or Complete 


Stations Available 


PM-3 Digital Paging System 
for Motorola Micor Transmitters 
Same Feature as PM-2 


SC-101 
wenn | STATION CONTROL 
a i* 15 Amp Power Supply 
* Tone Remote imertace 
f |- PTT, MONITOR, FivF2 
we | Local Control Features BN-186 
* Use With Any Mobile Radio Balance Network 
* 20 dB Improvement in 
Hybne Balance 
* Subscriber Loops Under 
2000 Fi 
* Easy Access. Continuousty 
Vanable Adjusiment 


* Sux idenncal Networks 
Per Card 


Crescent Radio Electronics, Inc. _—:,€=>:. 
— Telecommunications Hardware Specialists — 
Metairie, Louisiana (504) 885-9511 
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COOKS Pg 
CORP. (Authorized Dealer) * No Investm: 
GENERAL €@ ELECTRIC | | * Good Con 

Mobile Radio " Free Progr 

* Complete F 


GE MOBILE AND PORTABLE RADIOS 
AT WHOLESALE PRICES 


160 N. BROADWAY 


FRESNO, CA 93701 1-800-233-8818 
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—vorta 


\\ RADIO DELAY OFF TIMER 
DG-101, DG-105, DG-108, DG-E 


?rovides control of radio with delayed shut-down after ignition is turned off and keys removed, Provides normal 
*x/Rx during delay time, Three factory stock delay times are available: |-2, 3-5, 7-9 hours, (custom delay 
imes available). The DG-E Electronic Delay Board, made especially for Midland Syn-Tech Ul, provides 
same delay times. 

“he DG 100 series device eliminates battery failure due to leaving mobile, cellular, trunking and marine radios, 
ow any other equipment on inadvertently. 


$19.00 - $24.50 AAA COMMUNICATION MANUFACTURERS 
Call Dave or Shane Camky Post Office Box 20 * 5407 North East Stephens 
1-800-283-51 58 Winchester, Oregon 97495 * (503) 673-2678 


Fax (503) 673-S049 
ested and proven on fleet, government, police and fire service vehicles, *1 year warrant 


Circle (128) on Fast Fact Card 


gor now available from . . . 
Comark ~~ 


800-777-2708 
FAX 919-779-5189 919-779-2708 


oe 


829-A Purser Drive 
Raleigh, N.C. 27603 


@ 
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\ $izzling Summer Savings at 
. C.W. Wolfe Communications! 


BASES/REPEATERS MOT MICOR 136-50MHz, 45W, 8 Freq. D. U 125,00 
MOT MICOR C53AT61103 HB Local Control with Systems 90 Access.. 8 Freq. Scan Head 200.00 
like new) $1,000.00 GE Exect! SXSEKKSS6A, 136-1SOMHz, 40W DU 12500 
MICOR Bases with TPN-1110B Power GE Execil ATS6KAS66A H.B. with access, 175.00 
ply (Made for MICOR DO. U.s) 500.00 GE Execli AT64AAUSSA, 42-50MHz with access, 175,00 
ot Boel UHF wiCG Table Top Bases 450.00 ACCESSORIES 
Ge MASTR PRO VM94YAS33, 42-50. 250W Call for Price MASTA I! Access. tor Execil SX Series 125.00 
SE MASTR PRO VM96RAU66 VHF 250W = Call for Price MOT MICOR Systems 90, 4 Freq. Scan 70.00 
GE MASTR PRO VM95VAUB8, UHF 250W —s Call for Price MOT MICOR ss 90. 8 Freq. Scan 100.00 
MISCELLANEOUS 

DE DELTA "'S", 42-50, BOW NB, 16 ch. all access, 400,00 Lambda Powor Supplies, 144A Continuous Duty 75.00 
SE DELTA “'S", 42-50, 110W NB, 16 ch., all access, 450.00 MOT MICOR TPN-1110A Powor Sivpres 25,00 
enwood KT601S, 42-50, 6OW NB, QT. GE MASTA 1! Base Power Supplies 184 200.00 

16 ch. underdash 375,00 Radicode DTMF Mics MICOR« MITREK- SYNTOR 
40T MICOR 100°, 4 Freq VHF, all access 325.00 Plug 10.00 

AQT MICOR, 45W, 4 Freq 136-150 MHz 0UO. 100.00 Glenayre DTMF Encoders MICOR or MASTR lt 

with all access., 4 Freq. Scan Head 175,00 Mic Plugs 25.00 


CWWie All sales cash or cashier's check. Fax: (406) 252-9617 
soumeinaceneads 4113 Central Ave. Billings, MT 59102 406-252-9220 
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Many more items are available 
Call or write for our flyer. 


10S 


urg, VA 22404 703 941-3163 


Miscellaneous 

MOT, Info, Guard Key Gen. Modem/DES4100 
SYNCOM 10 Gont. Head NB-WB-DES 

TM1? GE Test Sets 

TLN1691 Siren Amps, 

T1600 Tone Remotes 

Chargers PE; Handicom, HT220, MTS00 Single/Rack 
Commarsiors & related — equipmrmt 


SYS90 Siren Cards/2 T od /Scan/ACM/etc. 
SP5802782 Alarm Rx., 20 *0 Code Cap. VHF/UHF 
CODEX MODEMS 


PAC RT Cabies; New GE MSTR I! & Aero. Bkts. 
PA 300 Siren Brackets (Lge. quantities) 

VHF Sinclair Aircraft Antennas 

Power supplies: Centracom, Modcom, Maxar 
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7 emeomeononeomeoneneN 
e MOTOROLA § 
a MICORS a 
Wl 150-160 Mhz 110-WATT Hi 
@ WIPL & ACCYS. $375! M] 
@ 800-231-0103 4 
Neomemenomoneonone” 


THIS MONTH'S SPECIALS: 


GE Exec. Il, AT64FCUS3A, 50-wat!, 
42-50 range wichannel guard & access 
RCA TACTEC Series AC desk chargers. 
MI559764-A Spec: SP 
Many GE boafds and complete catalog available 
Call (201) 489-9000 
GREGORY ELECTRONICS COF 


242 Route 46 Saddle Brook, NJ O7662 


Spec: $19° 


at 


Specializing in 


SERVICE 
MONITORS 


since 1973 


MOTOROLA 
RADIOS SEL % 


* Repair & Calibration 
* Buy, Sell and Trade 


ce 


MOBILES « BASES * PORTABLES « PAGERS « REPEATERS 


e Exclusively MOTOROLA. e P.L. Reeds free with order. if stocked 
elf you buy from us... IT WORKS! e We sell to dealers at WHOLESALE 
e Every radio bench tested TWICE! © References available nationwide 


Don Simon or Mary Jane Bryan 


(800) 288-8223 


ommunication 


Instruments ~ ° Quality Equipment... NO SURPRISES! 


356 Hilicrest Street. E! undo, CA 90245 
Phone (213) 322-3666 — FAX (213) 322-7114 


all / 
SAE CALIFORNIA RADIO” 


16943 - 6200 ROAD, MONTROSE, COLORADO 8140) 
Toll Free order line: 800-231-0103 Customer Service: (303) 249-1414 


FAX LINE — 1-303-249-4334 WORLDWIDE TELEX — 510-100-5408 
PARTS TACTEC 
ACCESSORIES & 


SERVICE MANUALS FOR: T ACT a | eautiful Proposals | 
in 60 seconds! i 
RAB} RAB PARTS INC. B C A 


MINUTE QUOTES™ 
When you receive your copy of 
1 West Pike St. 
NEL Canonsburg, PA 15317 
412-873-4600 


| Parts/Components | 


Minute Quotes, enter your Products 
and Services into the Master 
Database. 


Scroll thru the list and enter a 
quantity for those items you want 
included on the proposal. 


Press 3 button to print (or preview) 
Circle (131) on Fast Fact Card 2 professionally formatted proposal. 


@) U A L ! T Y scounts, sales tax, subtotals, 
CONNECTORS 


ELECTRONIC COMPONENTS < Seapaie 
b 
a k i 


FREE 192 page catalog 


MOUSER ELECTRONICS 
2401 HWY 287 N. 
MANSFIELD, TX 76063 


1-800-992-9943 


calculating commissions, lease payments, 
amortization, cost per day analysis, net profit, 
profit per item, etc. Format Options give you 
control over appearance. 


aT, Wd 


MINUTE QUOTES $495 


“| 
= 
SLL Wate 
Requires Dos. 512K, & Hard Disk © bWwa ke) 
PO Box 12815 « Ei Cajon. CA 92022-2815 + (619) 560-0644 


OPTIONS: Over a hundred options for 
(HNL 
) 


INDUSTRIES 


DISCOUNT 


PRICES Literature ADVANCED INTERMOD 
PC SOFTWARE - $175 


By popular demand, ver. 2.10, now with site 
database. Entor freqs. only once, save, recall, odit, 
do "what if’ studies. Time proven since 1985. Select 
to 9th order, any band width, over 200 Tx and Rx 
freqs., IF’s, atc. Reporis in plain English text. User 
Iriendly. Also, TAP-terrain analysis and propaga- 
tion study software. Auth, daaler 


Updates for ver, 1,706 users. 
— ae MECH-ELEC sysiems 
(303) 674-1101 
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by 


Syntonic 


Dispatch Newsletter 


The Premier bi-monthly newsletter with more 
news, more pages, more extras, more readers! 


Still only $15 a year. Complete dispatch library...7 
textbooks for only $100. Catalog Dispatch 
Publications, 1263 Canyon Side, San Ramon, 
CA 94583. 


800-233-2365 PA 800-482-2377 
7611 Derry St. 
HARRISBURG, PA 17111 


Classified 
A INTERMOD ANALYSIS 7 


PC SOFTWARE 
New Version with SITE DATABASE 


$275.00 
“MULTIPOINT” 


$275.00 
“MICROWAVE” 


TGS 


Quality Microwave and Point-To-Multipoint 
Calculation Programs 


Technical Specifications * Sample Printouts * Information 
Technical Communications Software 
(Texas: add 6%) (409) 588-3200 
FAX: (409) 588-4434 


Fast - Menu Driven - Repon to Screen/Printer 
* Enter up to 500 TX & 500 RX Frequencies * Se- 


lectable Bandwidth ‘Window’ Around RX Freq 
* Calculates 2nd, 3rd, Sth & 7th Order Products 


$79.95 + shipping & tax 


RAYFIELD COMMUNICATIONS 
858 S. GLENSTONE 
SPRINGFIELD, MO 65802 
417/864-5960 


P.O. Box 884 
Montgomery, TX 77356 


Circle (140) on Fast Fact Card 


LOOKING FOR 
MOTOROLA TRUNKED 
RADIOS 
STX or MTX 800 Portables 
Call: 1-800-274-0087 


REQUEST FOR PROPOSAL 

[ i PORTABLE HAND-HELD RADIOS 

The New York City Fire Department is cur- 
rently soliciting proposals from qualified 
vendors for portable hand-carried two-way 
VHF/FM radios. 
The portable radios must meet or exceed 
the capabilities of the currently used 
Motorola MX 300 series portables. The 
radios will be subject to hazardous 
firefighting environments and must be 
built to withstand those conditions. Ven- 
dors will be required to certify compliance 
with delivery, servicing, warranty, as well 
as technical specification requirements. 


Copies of this R.F.P. may be obtained by 
writing to: 


MOTOROLA 
RADIOS WANTED 


800-231-0103 


WANTED TO PURCHASE 


Established 2-way radio business & ac- 
counts in Central Eastern U.S. Reply in 
writing to: World Wide Communications 
& Engineering, 195 Parker St., Acton, MA 
01720. 


WANTED! 
IMTS or RCC 
Car Phones 


CONTACT: TOM BELISLE 


(805) 251-2244 or 
(800) 423-2565 (outside CA) 


Proposal Development Unit 
Room 627 
New York City Fire Department 
250 Livingston Street 
Brooklyn, NY 11201 
Telephone No. (718) 965-8395 


The non-refundable cost Is twenty-five 
dollars ($25.00) per copy. Only certified 


checks, company checks or money orders 
made payable to the New York City Fire 
Department will be accepted. 

A Pre-Bidders Conference will be held at 
the above address on August 25, 1989, 
at 10:00 A.M. 


$WANTEDS$ 


Cash + Shippi id ‘‘Promptiy’’ 
Motorola, GE, ied 


SHOP FOR SALE 
Motorola MSS and Radius sales 
Southeast Colorado. Good growth poten- 
tial. First class facilities. 10 years this loca- 
tion. Owner retiring. Call Jim Gill, Lamar 
Communications, Lamar, CO (719) 
336-7831, 


Bases, Mobiles, Repeaters and 
Service Monitors 


“NO JUNK"’ Circle (132) on Fast Fact Card 


Pulsar || VHF/Bell Phones 
Barnett Electronics 
800-423-3858 
8718 Wiihite Lane « N. Little Rock, AR 72116 


+22 S\VANTED** *** 


All late model HEWLETT-PACKARD, 
TEKTRONIX, WAVETEK, IFR and 
CUSHMAN electronic test equipment. 


We buy working or non-working test equipment. 


WE PAY CASH! 


ALCOM ELECTRONICS EXCHANGE, INC. 
2801 17th Avenue 
Gulfport, MS 39501 
(601) 868-6596 © (601) 896-6596 
(800) 476-ALCOM (ORDERS) 
FAX: (601) 868-0133 (24 hrs.) 


[|__ Accessories | 


CUSTOM SOFT FIELD CARRYING CASES 
FOR ELECTRONIC TEST EQUIPMENT 
MOTOROLA, IFR, HP, RYCOM, TEK 
ALL MAJOR MANUFACTURER'S 
PROTECT YOUR INVESTMENT 


ALCOM ELECTRONICS EXCHANGE, INC. 
2801 17th Avenue 
Gulfport, MS 39501 
(800) 476-ALCOM (ORDERS) 
FAX: (601) 868-0133 (24 hrs.) 


"**N.1.S.T. TRACEABLE*** 
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Circle (141) on Fast Fact Card 


Tower space 


TOWER OF THE MONTH 
Radio Station WOMB 
Toms River, New Jersey 


39 52' 30" 
74 09' 52” 


OVERALL HEIGHT: 515 feet AMSL 
This site covers the Garden State 
Parkway, Rte 9, 35, 37 and 70. 
Call for FREE Site listings 
AAT COMMUNICATIONS CORP. 
1854 Hylan Blvd, S.1., NY, 10305 
Site Division (718) 979-6600 


Antenna Space for Rent 
Elk River, Minnesota 
28 Miles N.W. of Minneapolis 
1325 AMSL 
Northwest Tower Service 
(612) 484-8318 


FIRST REPUBLICBANK PLAZA 


DALLAS MAIN CE NOEEA 


Dallas’ 
Tallest 
Tower 


Dallas, TX Tallest Tower 
The 74 Story First RepublicBank 
Plaza is now available for your 

Communications Facility. 


* 900 MHz SMR Ready 
* 900 MHz PCP/RCC 

* 800 MHz Systems 

* 150-450 MHz Systems 


This one-of-a-kind roof top facility 
is dedicated to the Land Mobile 
Industry and has been featured in 
several magazine articles. 


CONTACT: 
JIMMY CHILES 
(214) 761-6277 


Circle (133) on Fast Fact Card 


TOWER SPACE 
Prime Sites in Washington, D.C. 
Baltimore, Maryland 


Salisbury, Maryland 
Two-way radio and microwave 
Maryland Communications, Inc. 
(301) 561-8255 


TOWER SPACE FOR RENT 
NORTHERN ILLINOIS & 
SOUTHERN WISCONSIN 


Building & AC power provided. 
Contact Wes Minear 815/569-2178 


Northern Illinois Radio Services 
11124 Cemetery Road * Capron, IL 61012 


CONTINENTAL U.S. 


We manage over 140 antenna sites nationwide. 
We also negotiate new locations for users. 


SHAFFERE- ASSOCIATES 
communications consullunts 
3050 Post Oak Bivd. 


Ste. 1700 
Houston, TX 77056 (713) 621-4499 


Circle (142) on Fast Fact Card 


TOWER SPACE 
Prime sites on Catalina Istand with state-of- 
the-art equipment room. Excellent coverage 
of Southern California Coast. 


Catalina Conservancy 
LX Box 2739 » Avalon, CA 90704 
{213} 510-142] 


TOWER SPACE FOR RENT 


IN ILLINOIS 


Springfield — 48" face and 430 ft. ht. 
Champaign — 36” face and 334 ft. ht. 
Clifton — 30” face and 304 ft. ht. 
CONTACT BILL YOUNG 
(815) 457-2195 
TRAD INC. 

205 E. RAILROAD AVE. 
CISSNA PARK, ILL. 60924 


TOWER SPACE 


Westchester * Putnam, NY 
Newly installed low-loss combiner 
systems for 150-900 MHz. Bogner anten- 
nas 450 and 900 MHz. Elev. over 1,000 
ft. Easy access all year. Covers Northern 


Westchester, Putnam, Rockland and 
Connecticut. 
SIGNAL TOWER COMPANY, INC. 


(914) 633-0569 


TOWER SPACE 


Prime sites in Ft. Myers, Naples and 
Charlotte County. All of Southwest Florida. 
Sites for two-way, microwave and broad- 
a antennas. Heights from 400—1,500 
eet. 


CALL: (813) 939-8900 


TEL: (312) 631-9016 


CHICAGO TOWER 
LEASING CORP 
COMMUNICATIONS 
TOWER & ANTENNA 


STAN STANN P.O. BOX 31160 


CHICAGO, IL 60631 


Circle (143) on Fast Fact Card 


TOWER SPACE 
SOUTHERN CALIFORNIA 
28 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 
Ask for Jack Reichler 
ee COMMUNICATIONS 


Cal 
(818) 888-7000 


PRIME SO. CALIF. SITE 


KJOI COMMUNICATIONS SITE 


The #1 site in the entire Los Angeles 
Area and the only commercial tal! tower 
on the Santa Monica Mtns. with line-of- 
sight to all of So. Calif. 


Contact: John Davis, Site Manager 


(818) 355-6909 


PRIME TOWER SPACE 
NOW AVAILABLE! 


Located west of Cleveland in 
Amherst, Ohio, Ground elevation; 
750 feet, Tower height 290 feet. 
Two-way radio and microwave 
availability. Contact: 


David A. Laidlaw 
COMMUNITY SELECT 
INVESTMENT, INC. 
3600 Kolbe, Ste. 111 
Lorain, OH 44053 


216/960-4750 


Tower Sites, Inc. 


300 Ft. Tower Serving Connecticut, 
Massachusetts and Rhode Island 
from ONE Location. 


(203) 928-6205 
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Classified 


Tower services 
Communication 


Tower Construction 


(409) 755-4038 


Maintenance © Installation * Painting 


HELICOPTER SERVICE 


P.O, Box 8220—Hwy. 69 S. 
Lumberton, Texas 77711 Fax: 409-755-7409 


LUMBERTON TOWER SERVICE, INC. 


Circle (144) on Fast Fact Card 


WESTON TOWER 
& ANTENNA 


Midwest antenna and line 
installation and tower 
maintenance, 


Call Casey Weston 
(815) 725-7673 


WYCOFF TOWER 


For installation of 2-way/microwave 
antennas and feed lines. Concentrate on 
300 mile radius of DAL-FWT, Texas, but 
not restricted to. Employment oppor- 
tunities available. Call or write: 520 
FM661, Midlothian, TX 76065. (214) 
775-3794. 


ALUMA TOWERS 


CRANK-UPS+TELESCOPICS+FIXED BASE 
ROOF-TOP*TRUCK* MOBILE VAN & TRAILERS 
ALL ALUMINUM TOWERS 


@ TELESCOPING TO 100 FEET 
@ STACKING TO 100 FEET 

® EASY TO ERECT ANO USE 
*® SPECIALS GLADLY MADE 


| FOR ALL TYPES OF COMMUNICATIONS 


Mobile Van Type 


Mobile Trailer Type 


ALUMA TOWER COMPANY 

: BOX 2606 MA 

i VERO BEACH, FL 32961-2606 
(407) 567-3423 FAX 407-567-3432 


Broadcast Communications — \ 
a | 


* Tower Sales 


* Turnkey Tower Installation //y-F 


Cellular Microwave GI 


Broadcast 
P.O. Box 131 


Verona, Wi 53593 
608-845-6755 
FAX: 608-845-5419 


* Tower Maintenance 
« Fully Insured 


Circle (145) on Fast Fact Card 
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SHAFFER ‘TOWER SERVICES 


INCCREORATEO 


* ENGINEERING 
* GONSTAUCTION 

* ANTENNAS © LINES 
+ RELAMPING 

* SALES 


* SHELTERS 
* MAINTENANCE 
+ iuePecTiaNSe 


* PaInTinG 
* GROUNDING 


Comnpinie serwoes for the Land Motalo, 
GCetular Cammon Carrer and Rroudeast Industries 


. (713) 621-4499 
“> 9050 Post Oak Bivd., Sto. 1700, Houston, TX 77056 


Circle (146) on Fast Fact Card 


NEED TENANTS?? 
_.____ Advertise your sites in the 
(é (NATIONAL COMMUNICATIONS) 
ha SITE DIRECTORY __ } 
Dedicated to advertising antenna sites for lease 


NEED SITES ? 


Tke NCSD contains hundreds of prime 
antenna sites across the Natio 


Bhd AY your FREE copy write or call: 
psnJad) | RAFAM, Dept | P.O. Box 93, *** 
Frechold, NJ_07728 


(201) 462-5964 


| Services | 


SERVICE INSTRUCTION 


38 lessons & tests written exclusively for mobile com- 
munications servicing, No Radar. No TV. Home Study. 
$375. Time payments available. Established 1960. 


(503) 882-5408 


Mobile Training Institute 
528 Pacific Terr. PO. Box E 
Klamath Falls, OR 97601-0021 


***DUPLEXER RETUNING*** 
24-HOUR TURN AROUND! 
Call: (800) 727-5657 


——s a ay 
Beas OENWIS COMMMUMICA TIONS CENTER 
SS 


2121 S, TREADAWAY, ABILENE, TX 79602 
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DUPLEXERS RETUNED FAST 
ALL MAKES 
48 Hr. Turnaround 


also 
filter retunes 
isolator retunes 
repairs 


modifications 
double shield cables 
We have 17 yrs. experience. 
Cail Dennis at 
(716) 828-0290 
CODEN ENTERPRISES, INC. 
195 Burmon Drive 
Orchard Park, NY 14127 


Repair services 


PAGER REPAIR 
Low-cost conversion 
Discounts for quantity 
Repair; Flat rate-$10 plus parts. 


Call Pager Communications 
for quotes: (512) 341-6514 


MAXON 
QUALITY SERVICE 


Excellent turn-a-round— 

48 hours normal.” 

$29.50 per hour plus parts.** 
90-day warranty. 

Return minimum $19.50. 


Summit City Radio, Inc. 
4632 ener o Rd. 
Ft. Wayne, IN 46808 


(219) 483-6674 


“When special parts required, return 
time will be longer. 

**Add $3.50 shpg/hdig PLUS $2 for 
CO.D. 


AUBURN 
ELECTRONICS 


LABS 


Singer @® Wavetech @ Cushman 
LOW COST REPAIRS! 


12345 Bowling Green Rd. 
Auburn, KY 42206 
(502) 542-6000 


90-day Warranty 
Fast-turnaround 
Trade-in Value 


WE MONITOR THE WORLD! 


Circle (134) on Fast Fact Card 


VW tisctromies, fms. 


Cushman Authorized 


e Center 


CALIBRATING FM MONITORS 


CUSHMAN FACTORY AUTHORIZED 
ALSO SERVICE IFR, 
MOTOROLA & GAW 

NBS TRACEABLE 


4300 Lincoin Ave., Unit O 
Rolling Meadows, IL 60008 


PAGER REPAIR 
Specialize in NEC and 
Motorola Pagers! 
Repair * Recrystal * Recode 


* Flat rate: $10 plus parts. Quick 
turnaround. 


* Paid return with order of 50 pagers +. 


Electronic Paging Services, Inc. 
1418 Upfield Dr., Ste. 111 
Carrollton, TX 75006 
(214) 242-1887 


$10 Flat Rate Labor 

60-Day Complete Warranty 
Excellent Turn-Around 
Contract Service - Specials 


(312) 934-6426 
FAX (312) 934-7195 


Two Way Radio Repair Service 
Mobiles & Handhelds 
Regency, Wilson, Octagon, Maxom, etc. 
¢ References available 


Fast turn 


a 
© $30.00/hr. (2 hr. max. + parts) 
* UPS paid return 


TA Enterprises 
986 Cherokee Rd. SE « Palm Bay, FL 32909 
407-725-6167 
Tim Downey, President 


PAGER REPAIR 


NATIONWIDE REPAIR CENTER 


NEC - MOTOROLA - PANASONIC 


Circle (135) on Fast Fact Card 


WOR AT etd NOLIN en 


G0 dO! 


TELECOMM SERVICES, 


ait UA 13625 Inglewood Ave., Hawthorne, CA 90250 
Be Tel: (213) 676-7838 FAX: (213) 679-5681 


* x xe x PRIORITY zkxxx 
IFR REPAIR & CALIBRATION 
(24 HRS-72 HRS HIGH PRIORITY HEPA AVAILABLE) 
Aonitors (IFA) Motorcla yous 7 w 
imeters 

AF Millivaltmeters 
Noise Gen. & Test Sets 
Sweep Generators 
Oscilloscopes 


2 ’ 
Signe al Conaitn vning Equip 2801 17th Avenue 


Gulfport be 3950) 
{601) 8 
{601 )8 
FAX: (601) 868 
(ORDERS) 1-800-476 ALCOM 


~ ALCOM ELECTRONICS EXCHANGE, INC. 
*** N.ILS.T. TRACEABLE *** 
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TWO-WAY REPAIR 


$95 Figs ® Mobiles 


& Portables 
PAGER REPAIR 
flat* T 
$42 at” @ Tone & 


rate Voice 
WE OFFER 
@30 Day Warranty 
@ FREE Estimates 
A.S.K. Communications 


3448 N. 16th St. « Phoenix ¢ AZ 


(602)265-2998 
“plus parts & shipping 


COMMISSIONS PAID ON 
MIDWEST CELLULAR 
ACTIVATIONS 


Illinois, Michigan, Wisconsin, 
Ohio and Indiana 
Call 1-800-274-0087 
to activate! 


PHILA., PA. 
So. Jersey 
$255” Commission 
Professional on-site mobile installation-any 
vehicle $125 
Warranty service on all brands 
ADVANCED CELLULAR OF PHILADELPHIA 
800-233-0013 © IN PA 215-322-4600 


INC. 


ales offices 


Associate PublisherNational 
Sales Manager 

Mercy Contreras 

First National Bank Building 

333 W. Hampden, Suite 606 

Englewood, CO 80110 


Telephone: 303-762-1249 
Telefax: 303-762-0069 


EAST: Englewood, CO 
Ruth Breashears 

First National Bank Building 
333 W. Hampden, Suite 606 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


WEST: San Rafael, CA 

Dennis Hegg, Marketing 
Manager 

950 N. Gate Drive, Suite 207 

San Rafael, CA 94903 

Telephone: 415-491-1442 

Telefax: 415-491-1842 


MIDWEST: Englewood, CO 
Cathey Bonnefoi, Marketing 
Manager 

First National Bank Building 
333 W. Hampden, Suite 606 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


JAPAN: 

Mashy Yoshikawa 

Orient Echo, Inc. 

1101 Grand Maison 
Shimomiyabi-Cho, 2-18 
Shinjuku-ku 

Tokyo 162, Japan 

Tel; 03-235-5961 

Telex: J-33376 MYORIENT 


CLASSIFIED SALES; 

Englewood, CO 

Diane Hite, Classified 
Marketing Manager 

First National Bank Building 

333 W. Hampden, Suite 606 

Englewood, CO 80110 

Telephone: 303-762-1249 

Telefax: 303-762-0069 


EUROPE: 

Nicholas McGeachin 
Roseleigh House 

New Street, Deddington 
Oxford, OXS 4SP England 
Telephone: (0869) 38794 
Telefax: (0869) 38040 
Telex: 837469 BES G 
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Page Fast Fact Advertiser 
Number Number Hotline 


Fast Fact Advertiser 


Company Number Hotline 


Company 


AAA Communication Mfg. ...... 106 
Ace Communications Inc. .,..... 68 
Advanced Electronic 

Applications, Inc 
Advanced Receiver Research ... .36 
AIE Corporation 


America West C&E 
Antenna Specialists Co 
Auburn Electronics Labs 


Band-it-Idex 

Barnett Electronics 

BEE Electronics, Inc 

Bendix/King =i 
Bird Electronic Corp. ........... 84 


BYTEK Corporation 
CT Systems 
C W Wolfe Communications .... 
CAE oe cces:snenaseteseiwaes nein askecinte 54 
California Radio 
Centurion International, Inc. ..... 33 
GES RG: occsscsvasassscrese.aipiarererercies 7,89 
Comark Distributing 
Commonwealth Comms 

Industries Ltd 


Communications Associates . 102,104 
Communications Specialists 
Computer Resources Inc. ....... 81 
Connect Systems, Inc 

Control Signal Corp 

Crescent Radio Elec. .......... 105 
Curtis Electro Devices, Inc 
Cushcraft/Signals Corp 

D & L Communications 

Daniels Electronics Ltd 

Data Signal, Inc 

Decibel Products, Inc. .......... 19 
Delcom Radio Ltd. ............ 103 
Dept. of Emergency Comms .... 


Dynatech Tactical 

Communications Inc. ......... 24 
EMR GOnDs aiviisioeewccn 2s rracesisans 34 
Fujitsu Ten Corp of America 
Gamber-Johnson 
General Communications, Inc. . . .93 
Helper Instruments Co. ......... 83 
Helper Instruments Co 
Henry Radio 
Hutton Communications 
ICM Communications 


IFR System, Inc 

Interconnect Specialists, Inc 

JFW Industries 

Kantronics Inc. .............665 77 
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800/283-5158 


. 800/445-7717 


206/775-7373 
203/582-9409 
803/532-9256 


, 602/275-4505 


515/423-8955 
307/382-5663 
216/349-8400 


. .502/542-6000 


803/892-2181 


. .306/283-5000 


303/320-4555 
800/423-3858 


. 800/336-3115 


913/842-0402 


. .216/248-1200 


800/526-3935 


.. 214/761-6277 
.. 513/773-6255 
... 800/523-1565 
. 800/245-6356 
. 406/252-9220 


213/623-4ClA 
800/231-0103 


. , 800/228-4563 
. . 800/327-9956 
. 800/777-2708 


, 800/633-8844 


800/435-9313 
800/435-9313 
800/854-0547 
205/591-8810 
213/373-6803 
303/989-8000 


. 504/885-9511 


800/332-2790 


. . 603/627-7877 
800/336-6VAL 


604/382-8268 
912/883-4703 
214/631-0310 


. .418/592-8790 
. 612/348-7210 


800/342-8439 
619/724-5355 


800/233-8639 
602/978-5766 
800/421-1996 
800/826-0440 
800/356-3200 
800/327-9308 


. 800/327-9308 


213/820-1234 


. 800/442-3811 


Kenwood U.S.A. Corporation 

Larsen Electronics, Inc. ...... 52-53 
Leavitt Communications Inc 

Lindgren R.F. Enclosures Inc 
Magnum/Sweet Distribution Inc. .. 
Marconi Instruments 


Maxrad, Inc 
Mechem Electronics 


Midian Electronics, Inc. ......... 
Mobile Mark, Inc. .............- 96 
MX-COM, Inc 


New York City Fire Dept 

Norcomm: Corps: csc v sessing 8 
Omnicron Electronics 

ORA Electronics 

Orbacom Systems, Inc. ......... 22 
Parkinson Electronics Co, ......101 
Philips Telecom Equipment Co. . .88 
Polyphaser Corp. ...........05. 25 
Positron Industries 

Powerline Inc 

Primus Electronics Corp 

Quintron Corp. ...........-000% 37 
R F Gain Ltd 


Ramsey Electronics 
Ranger Communications 


Regency Land Mobile 
Repco Inc 
Ritron Inc 
Scala Electronic Corp 
Schlumberger Instruments 
Securitron Co 
Selectone Corp. ...,.........., 15 
Satcom: Cops :ccawsvemtwecwsees 86 
Sharp Communication 
Shinwa Communications 

of America 
Shure Brothers, Inc 
Sinclair Radio Laboratories 
Sinclair Radio Laboratories... .83,85 
Solid State Communications 
Standard Comms 
Statistical Control Systems 

COIN anscencconcupitry oe enel Bie 64 
Sti-Co Industries, Inc 
T-Berry Electronics Corp 
Tele-Communication Inc. ....... 
Telecomm Services Inc 
Teletec Corp. . 2.0.0... cee eee 49 
Telewave, Inc..................21 
TRIAD NICE ors: verreseasnomssmssiant 84 


TRANSCHYPH AHIR. vcscacaseamsses 5 
Trylon Mfg. Co 
Uniden Corp. of Am—MSG Inc. . .39 


G4 iy.c2 


24 


61 


213/639-4200 
206/573-2722 


. 602/275-4505 
. .312/307-7200 


206/676-7775 
800/233-2955 
816/891-6320 
312/595-3933 
703/941-3163 
818/888-7000 
602/884-7981 


. .312/671-6690 


919/744-5050 
714/751-0488 


. 718/965-8395 


800/874-8663 
203/928-0377 
818/701-5848 
609/482-2181 


. .800/332-7003 


407/740-6655 


.. 702/782-2511 
. 514/738-2200 


800/637-1018 
800/435-1636 


. 217/223-3225 


800/645-2322 


. 412/873-4600 


216/351-1755 
716/586-3950 


714/858-4419 
308/324-6661 
800/428-5000 
305/843-8484 
317/846-1201 
503/779-6500 
617/229-4825 


. -408/263-6434 


800/227-0376 
415/965-8020 


, 800/548-2484 


405/232-7272 
800/257-4873 


... 716/874-3682 
. 716/874-3682 


415/785-4610 


- 800/251-1357 


813/954-8816 
716/881-3287 
800/648-8683 


.. 713/780-1157 
. .213/676-7838 


919/556-7800 
415/968-4400 


. 312/256-8000 


800/638-7666 
800/228-0226 
519/669-5421 
800/421-8894 
818/442-0782 
800/221-0732 


When you're on the move, youwant Yaesu U.S.A., noted for the inno- 
a mobile radio you'can depend on, vative Dual-band Hand-held radio, 


whenever and wherever you are. also manufactures VHF and UHF 
Yaesu Mahile Radios: hand-held radios, base transceivers, 
The FTL-2001 VHF FM and the and a full line of communication 
FTL-7002 UHE FM Transceivers are — 7°088S0reS, 

designed to provide you with For further questions and additional 


dependable communications. From __iterature on the FTL-2001 VHF FM/ 
their 12 channels (which are expand- F1L-7002 UHF FM Mobile Trans- 
able to'80), shock-resistant metal celvers, or any of Yaesu s product 
casing, priority and selectable $can- line, Call toll-free 1-800-999-2070. 
ning to their functionally-designed 

controls, operation of the FTLs is 

quick and easy in any type of 

situation. 


YAESU wus.a. 
Commercial Product Divisian/Cerritos, California 
Visit us at APCO, Booth #110. 


We just struck gold with a miniature, high qual- 
ity and very reliable DIMF decoder at a rock 
bottom price of $59.95. Our DTD-1 will decode 
5040, 4 digit codes with the security of wrong 
digit reset. It contains a crystal controlled, single 
chip DTMF decoder that works great in bad sig- 
nal to noise environments and provides latched 
and momentary outputs. Why carry that heavy 

gear when its size is only 1.25 x 2.0 x 4 inches $59.95 each 


and it comes with our etched in stone, legendary, ml COMMUNICATIONS wl 


one year warranty. 
Instead of sifting through the field...search- Eee SPECIALISTS 


, ; 426 W. Tatt Ave, Orange, CA 926654296 
ing, use Our super quick one day delivery and Local (714) 998-3021 © FAX (714) 974-3420 
cash in on arare find. Entire U.S.A. 1-800-854-0547 


Circle (3) on Fast Fact Card 


